Google 



This is a digital copy of a book that was preserved for generations on Hbrary shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing this resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for informing people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http : //books . google . com/| 



lif.Hiiyrf tiyffU^ 




mA 



w. 



^^^^^*" 



y 



L 




ELEMENTS -^ . ^^y 

OF ■'' CSt-<^<^^C!k 

oar a 



BOOK I. 

f the origiiml of our, ideas, 
thekr various divisions, and 
the manner in which they 
contribute to the increase 
of knowledge ; with a phi- 
losophical account of the 
rise, progress, and nature of 
human language. 

BOOK 11. 

lithe grounds of human judg- 
ment, the doctrine of pro- 
positions, their use in rea- 
soning, & divisioW into self 
evident and demonstrable. 



BOOK iir. 

Of rcasofting and demonstra* 
tion, with their application 
tothe investigation of know- 
ledge, and the commdn af« 
fairs of life. 

BOOK IV. 

Of the mcthbds of invention 
and science, where the se- 
veral degrees of evidence 
are examined, the notion o£ 
certainty is fixed and stated* 
and the parts of knowledge 
in which it may be attain^ 
ed, demonstrated at large. 
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RIGHT HONORABLfi 



STEPHEN PQYNTZ, Esq^ 

SIR, 

IF I take this opportunity of pubiifiiing to the 
world the efteem I have tor a charafter to which 
Icammg is fo greatly indebted, I hope you will not 
think yourfelf injured by fuch a declaration from z 
man that honors you, •and who look&^ii^oa the liber«« 
ty of putting the following work under your patrda* 
age, as one of the happy inddents of his life. 

From, the fir ft moment I formed the defign of it, 
I had it in my thoughts to addrefs it to you ; and 
indeed what could be more natural, t|^an that I 
fiiould be ambitious of infcribing a treatife^HBon the 
elements of philofophy, to one, who has lb emi-« ' 
nently diftinguifhed himfelf by his extenfive know- 
ledge in that, as well as all me other branches of 
human learning ? , . 

Tour great abilities in every kind, have deferv-. 
edly recommended you to the notice of your king 
and country, and occafioned your being courted and 
importuned to accept of thole high offices of ftate^ 
which others purfue with fo much eagemefs, and 
find it often difficult to obtain, by all the arts and 
endeavors of ambition. Nor have your talerits been 
confined to the view of your country albne.^ Fo- 
reign nations have feen and admired you, and ftill 
fpeak with the greateft applaufes of your wife and 
able conduft, when it was your province to a^ ^ - 
a Britilhmimfter abroad. ^ 
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4 DEDICATION. 

But the qualities of a great ftatefman are not 
thofe alone by which you have rendered yourfclf il- 
luftrious. The virtues of private life no lefs aftu- 
ate and adorn your, whole behavior, and add a new 
dignity to the high ftation to which your merit has 
raifed you. Affability, complacency of manners, 
and, above all, an extenfive huffianity and benevo- 
lence, 3vhich takes pleafiire^in doing goody are dis- 
tingttifhing parts of your charafter,- and have con- 
tributed no lefs than your other extraordinary en- 
dowments, to that univerfal acknowledgement which 
is paid you by your country, 
«* rOiat you. may long live to be an ornament and. 
UefBng to the nation^ and to enjoy the pleafure 
which arifes from a confcioufnefs of the efteem and 
approbatioo of ;aU good men, is .the fincere and hear-* 
ty prayer of^ 

XQt(t most obliged f and most obedient 
JL^mbU Servant, 

"* m* Duncan, 
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3[ntroDuctiom 

Sec» l,..Jmporiance of the Znowledgt of Oursches, ] 

Ot all the human sciences, that concerning man is 
certainly the most worthy of man, and the most 
necessary part of knowledge. We find ourselves in this 
•world surrounded with a variety of objects : we have 
powers and faculties fitted to deal with them, and arc 
happy or miserable in proportion as we know how to 
frame a right judgment of things, and shape our actions 
agreeably to the circumstanfts in which we are placed* 
No study, therefore, is more important than that which, 
introduces us to the knowledge of ourselves. Hereby 
we become acquainted with the extent and capacity ofC 
the human mind ; and learning to distinguish what ob* 
jects it is suited to, and in what manner It must proceed 
in order to compass its ends, we arrive by degrees, at 
that justness and truth of understandings which is the 
great perfection of a rational being. 
§ec. 11.., •Different gradations of Perfection in Things^ 
If we look attentively into things, and survey thetu 
in their full extent, we see them rising one above ano- 
ther in various degrees of eminence. Among the ina- 
nimate parts of matter, some exhibit nothing worthy 
our attention ; their parts seem as it were jumbled 
together by mere chance^ nor can we discover any beau- 
ty, order, or regularity in their composition. In others, 
we discern the finest arrangement, and a certain- ele- 
gance of contexture, that makes us afidxto them a no- 
tion of worth and excellence* Thus metals, and pre- 
cious stones, are conceived as far surpassing t)iose un- 
formed masses of earth, that lie every where exposed 
to view. If we trace nature onward, and pursue her 
through the vegetable and animal kingdoms, we find 
her atill multiplying her perfections, and rising, by a 
just gradation, from mere mechanism to percept ion y 
and from perception, in all its various degrees, to rea- 
son and understanding. 

See. lll»*,.Us€/ulne£s of Culture j and particularly of 

the Study of Logics 
But tHough reason be the ^boundary by which man is 
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vi INTRODUCTION. 

distinguished from the other creatures that surroundliim^ 
yet we are far from finding it the same in all. Nor is this 
inequality to be wKoUy: ascribed to the origin^i^ make 
of men*s minds, or the diiFerence.of their natural en- 
dowments. For if we look abroad into the several na- 
tions of the world, some are over-run with ignorance and 
barbarity ; others flourish in learning and the sciences; 
and what is yet more remarkable, the same people have 
in different ages, been distinguished by these very op- 
posite characters. Itis therefore by culture, and a due 
application of the powers of our minds, that we increase 
their capacity, and carry human reason to perfection. 
Where this method is followed, knowledge and strength 
of understanding never fail to ensue-; where itis neg- 
lected, we remain ignorant of our own worth ; and 
those, latent qualities of the soul, by whit;h she is. fitted 
to survey this' vast fabric of the world, to scan the hea- 
vens, and search jnto the causes of things, ]\e buried in 
ciarkness and obscurity. No part of knowledge, there- 
fore, yields a fairer prospect of improvement, than 
that which takes account of the understandirig, exa- 
mines its powers and faculties, and shews, the ways by 
•which it comes to attain its various notions of things. 
This is properly the design of Logic, which may be just- 
ly stiled the history of the human mind, inasmuch as it 
traces the progress of our knowledge, from our fir^t 
and simple perceptions, through all their different com- 
binations, and all those numerous deductions that result 
from variously comparing them one with another. It is 
thus that we are let into the natural frame and, contex- 
ture of our own minds, and learn in what manner we 
ought to conduct* our thoughts, in order to arrive at 
truth, and avoid error. We see how to build one dis- 
covery upon another, and, by preserving the chain of 
reasonings uniform and unbroken, to pursue the rela- 
tions of things through all their labyrinths and wind- 
ings, and at length exhibit them to the view of the soul) 
'i|rith all the advantages of light and conviction. 

Sec. TV •», •Operations of the Mind, 

But as the uxuierstanding,' in advancing from one 
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pa.rt of knowledge to another, proeceds.by a just gra- 
aation, and exerts various acts, according to the diiFer- 
ent progress it has made, logicians have been careful 
to note these several steps, and have distinguished them 
in their writings by the name of the operations of the 
mind. These they make four in number, and agreeably 
to that have divided the whole system of logic into four 
parts, in which these acts are severally explained, and 
the conduct and procedure of the mind, in its different 
stages of improvement^ regulated by proper fules and 
observations. Now, ki order to judge how far logicians 
have followed Mature, in this distinction of the powers 
of the understanding, let us take a short view of the 
mind, and the manner of its progress, according to the 
experience^ we have of it in ourselves, and see whi- 
ther the chairi of our own thoughts will without con- 
straint lead us* 

Sec. Y*m** Perception. 

First, then, we find ourselves surrounded with a ▼»- 
rrety of objects, -which, acting dinerently on our senses, 
convey distinct impressions into the mind, and thereby 
rouse the attention and notice of the understanding. 
By reflecting, too, oi> what passes within us, we become 
sensible oi the operations of our own minds, and at- 

* tend to them as a jiew set of impressions. But in all this 
there is only bare consciousness* The mind, without 

^ proceeding any farther, takes notice of the impressions 
that are made' upon it, a;id views things in order as 
they present themselves one after another. TJiis atten- 
tion of the understanding to the objects acting upon it, 
whereby it becomes sensible of the impressions they 
make^ is called, by logicians, perception ; and the no- 
tices themselves, as they exist in the mind, and are 
there treasured up to ^e the material of thinking an4 
knowledge, are distinguished by the name of ideas* 

Sec. Yl>:»yitdgment\ 

But the mind does iiot always rest satisfied in the 

bare view and contemplation of its ideas. It is of a 

more active and busy nature, and likes to be assembling 

them togtthcr^ and comparing them one with another* 
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In this complicated view of things, it readily discernfj 
that some agree and others disagree, and joins or sepa- 
rates them according to this perception. Thus, upon 
comparing the idea of two added to two, with the idea 
of four, we, at first glance/ perceive their agreement, 
and thereupon pronounce that two and two are equal 
to four. Again, that white is not black, that five is less 
than seven^ are truths to which we immediately assent, 
as soon as we compare those ideas together. This is the 
£rst and simplest act of the mi^^, in determining the 
relation of things, whe^, by a bare attention to its 
own ideas, comparing any ^two of them together, ^.t 
can at once see how far they are connected or disjoin- 
ed. The knowledge thente derived is called intuitive^ 
as requiring no pains or examination ; and the act of 
the mind assembling its ideas together, and joining or 
disjoining then, according to the result of its percep* 
tionSj is what logicians term judgment. 

Sec. Wl.*** Reasoning* 

* 

Intuition affords the highest degree of certainty; it 
breaks in with an irresistible light upon the undersand- 
ing, and leaves no room for doubt or hesitation.. Could 
' -we in all cases, by thus putting two ideas together,.' 
discern immediately their agreement or disagreement, 
•we should be exempt from error, and all its fatal con- 
sequences. But it so happens, that many of our idea^ 
arc of such a nature, that they cannot be thus examined 
in concert, or by any immediate application one to 
another j and then it becomes necessary to find out some . 
other ideas that will admit of this application, that by 
means of them we may discover tlie agreement or dis- 
agreement we search for* Thus the mind wanting tt> 
know the agreement or disagreement in extent betwedti 
two enclosed fields, which it cannot so put together a"3 
to discover their equality or inequality by an immedi- 
ate comparison, casts about for some intermediate idea^ 
which, by being applied first to the one, and then to 
the pther, will discover the relation it is in quest of. 
Accordingly it assumes some^tated length, as a yard, &c» 
and measuring the fields one after the other, comes by 
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that means to the knowledge^of the agreement or dis- 
agreement in question* TJie intervening ideas made use 
of on these occasions, Ire called proofs ; and the excr-^ 
cise of the mind in finding them out, and applying 
them for the discovery of the truths it is in search of, is 
"what we term reasoning* And here let it be observed, 
that the knowledge gained by reasoning is a deduction 
from our intuitive perceptions, and ultimately founded 
on them. Thus in the case' before mentioned, having 
found by measuring, that one of the fields makes three- 
score square yards, ^d the other only fifty-five, we 
thence conclude, that the firft field is larger than the 
second. Here the two first perceptions are plainly in-- 
tuitive, and gai-ned by an'immediate application of the 
measuit of a yard to the two fiel(ts, one after another.*^ 
The conclusion, though it produces no less certain 
knowledge, yet differs from the others in this, that it 
is not obtained by an immediate comparison of the 
ideas contained in it, one with another, bu4 is a deduc^ 
tlon from the two preceding judgnients, in which the 
ideas are severally compared with a third, and their 
relation thereby discovered. We see, therefore, that 
reasoning is a much more complicated act of the 
mind than simple judgment, and necessarily presup- 
poses it, as being ultimately founded on the percejp- 
tions thence gained, and implying the vawious compa- 
risons of them bne with anothci'. This is the great 
exercise of the human faculties, and the chief instru- 
ment by which we push on our discoveries, and enlarge 
our knowledge. A quickness of mind to find out in- 
termediate ideas, and apply them skilfully in determin- 
ing the relations of things, is one of the printipal dis- 
tinctions among men, and that which give some so re- 
markable a superiority over others, that lve are apt to 
look upon them as creatures of another species. 

Sec, YlIL^.Method. . 

Thus far we have traced the progress of the mind in 
thinking, and seen it rising by natural and easy steps 
from its first and simple perceptions, to the exercise 
•f its highest and most distrnguishing faculty. Ltt va 
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now view it in another light, as enriched with know- 
ledge, aijd stored with a variety of discoveries, acquired 
by a due application of its natural powers* It is obvi- 
ous, to consider it iii these circumstances, as taking 9^ 
general survey of its whole stock of intellectual ac- 
quisitions, disposing them under certain heads and 
classes, and tying them together, according to those 
connexions and dependencies it discerns between them* 
It often happens, in carrying on our enquiries from 
i^ubject to subject, that we stumble upon unexpected 
truths, and are encountered by discoveries, which our 
present train of thinking gave no prospect of bring^ 
ing in our. way. A man of clear apprehension, and 
distinct reason, whqf, after due search and examina-. 
tion, has mastered any part of knowledge, and eveit 
made important discoveries in it, beyond what he at 
first expected, will not suffer his thoughts to lie jura- 
bled together in the same confused manner as chance 
offered them; he will be for combining them into a re- 
gular system, where their mutual dependence may be 
easily traced, and the parts seem to. grow one out of 
anothe^. This is that operation of the mind, known 
by the iV^me of disposition or method^ and comes in the 
last in order, according to the division of the logicians^ 
as presupposing some tolerable measure of kno>w ledge,* 
before it can have an opportunity of exerting itself in 
any extensive degree. 

Sec. H^m^.uPerception and Judgment terms of a xery 

extensive signification. 

We see, then,, that this fourfold distinction of the 
powers of the mind, in perception, judgment, reason- 
ing, and disppsition, as Veil as the order in which they 
are placed, have a real foundation in nature, and a rise 
from the method and procedure of our own thoughts. 
It is true, there are many other actions and modifica- 
tions of the understanding, besides those above men- 
tioited, as believing, doubting, assenting, Sec. but these 
are all implied in the act of reasoning, in the. like man- 
lier, as c6mprehendin|f, abstracting, remembering, may 
lie 4re&rrcd to tbe fixst operation of the mind, or per- 
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ieption* This will appear more fully in the «f quel, 
Vhen we come to handle the several parts of logic sepa- 
rately : at present we shall content ourselves with this 
general account of things ; only it seems necessary to 
observe, that perception and judgment^ in the proprietor 
of the English tongue, have a much more extensive 
signification than logicians commonly allow them. We 
I not only perceive the ideas in our, own minds, but we 
are said also to perceive their agreement or disagree- 
ment ; 'and hence arise the common phrases of intuitive 
perceptions, perceptions of truth, and of the justness 
of arguments or proofs; where it is manifest, that the 
•word is applied not ©nly to our judgments, but also to 
our reasonings. In a word, whatever comes undeir 
the view of the mind, so as to be distinctly represented 
and 'taken notice of, whether an idea, proposition, 
cWin of reasoning, or the order and connexion ojF 
things, is thereby rendered an object of percept ion^ 
and gives employment to this first and most 'simple of 
our faculties. In like manner, the y^ox^^ judgment ^ is 
seldom, incomrnon discourse, confined to obvipus and 
self-evident truths. It rather signifies those conjectures 
and guesses that we form, in cases which admit not of 
undoubted certainty, and where we are left to deter- 
mine by cotnparing the various probabilities of thing.s» 
Thus a man of sagacity and penetration, who sees far 
into the humours and passions of mankind, and seldom 
shistalces in the opinions he frames of characters and 
actions, is said to judge well, or think judiciously. For 
^these reasons, it might not be improper to change tl\e 
common names of the two first operations of the mind, 
calling the one simple apprehension^ and the other inti^im 
Hon; which two WQt-ds seem better to express their na- 
ture, and the manner in which they arc conversant 
.about tl^eir several objects. "This accuracy of distiri- 
.guishihg, ,where:^here is any the least difference, is in 
•.a ^puliar manner necessary in a treatise of logic^ ^s it 
.is the professed design of that science, to teach us how 
'to form^ctear and distinct notions of things, and there- 
by avoid being misled by their similitude or resem* 
*blaiice# „. \ !" " 
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It fesmiis^th>rrrfcr<: tp rfjqtiirc lixsy^vft' come irjr our. 
• £fst*not5am*ani-p<*ri»piiox«of tltiiTgii Wtfffrce does 
the understanding derive these original impressions and 
characters^ which it can combine in so many diiFerent 
ways, and represent. to itself under such infi^ii^te varie- 
ties ? T6 tfiiV 1 answer, that if we attend Carefully to 
.%hat^asses in opr^inijids, we shall observe two inlets of 
Ittowledge) from whence^^ as from two fountains, the u;i- 
dcrstanding is suppliSttwith afltKS' materials of think- 
ing. T f.r 

Sec. II... -u^// our origindl Ideas , derived either from 

Stnsatsenj . ' ' > 

First} outward objecjk^ acting upon our senses^ 
rouse in us a. variety of perceptions, according^ to the 
different flianner in whith tlicy affect ifs. It is thus, 
tisat Mse acquire ideas ^f light and darkness, heat atid 
cold^ sweet and bitter, and all those other imptessi0ns 
ii^ich we term sensibie. quaHties*. This great, source 
and inlet of knowledge is commonly distinguished by 
the name of sensation,, as conrprehendiiT^ all the noticed 
conveyed into the mind^ by impulses made upbn tlie 
•rgans of sense* ci 

Sec lth»4*Or Rejiection* 
But th€S($ ideas, numerous as they are, arer whoiiy^ 
derived' tjo us from without: theve is tbcrcfbre yetr 
another source of impressions, <ansiiig from the mind's^ 
attention to its <^wn acts^ when, turning- inwards upo& 
itself, it takes a' view of the perceptions.that are lodgx 
cd there, and the various ways in which it einploys it* 
self about them. For the ideas furnish^ by the senses,. 
giyc the mind an opportuijity of exerting its several 
powers; andafr all our thoughts, under whatever 
form they, appear, are attended with consrciousnes^, 
l^nce the impressiops tliey leave, when we come to turn 
the eye of the soul upon them, enrich the understanding 
frith a new «et of perceptions, no less distinct than those 
conveyed in by the senses. Thus it is that we get ideas 
of thinking, doubting, believing, willing, &c. which 
are the different acts and workings of our minds, repre- 
sented to us by. our own consciousness* This second 
source of id^as is oiled reftectien^ and evidently prcsup- 
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po8<s sensation ; as the impre&sioas it fumlshes are only 
gf the various powers of the understaading^ einployed 
about perceptions already in the mind« 
Sect, IV.,., /Rise and Progress of Human J^nowleigei , 

These .considerations, if we duVy attend to the^m^-vriU 
give u«5 a ciear and distinct view of t}ic- natural .pr<)€e<« 
dure of the ^uman intellect, in its -advance^ to jcnpsw-i- 
ledge. We can -have no perception pf the operatiens 
of our own roinds, until they are exerted ; nor can they 
be exei*ted ^efoi'^ the understanding is furnisjied vit^ 
ideas about which to employ them : and as t^e^e ideaHf 
that give the first eniployment to owr faculties, are evi-» 
dently the f>erceptions of sense,^ it is.p)ain| that all our 
knowledge -0}nst be|;in faere* This, .tjien, is the £r9t 
capGK:ity of the human mind, that itis fitted to receive 
t^ impressions made upon it by qutwardi objects afifect^ 
iflg tiiietrscnses; which impression?, thus derived into 
the uHderstanding, and thtre lodged^ for the view of the 
&oul,>ejDpIoy it in various a,ct3 of perceiving, rexnember- 
i"g> considering, 8cc. all which are attended with an 
intern^il feeling and qonsci/>usne$s. And this leads us* 
to xixt* 9e<tond %tep the min4 takes in its progress to* 
"W^L^s dkliowJiedge, ^vls, that it can, Uy.its own coosci*. 
ousnes9f > repsesent to itself these its several workings 
and operatijcin^j and ^tliereby f umiah the understandinjg^ 
with a new ^tock of ideas.- From these~simple begin* 
nings, all our discoveries take their rise: for the nund^ 
thus provided with itTs original clifkcacters and notices of 
things, has*^ power of combining, modifying, and t%^ 
araiiung them in an infinite.vajrietyof lights, by whicji* 
ine»nsiit is^nnbled toenlai-ge the objects of its percep«« 
tioh, %nd iiuds^itself possessed of ian inexhaustible stock' 
of materialj. It is in .the variQUSLeomparison^of thesift 
ideas, according to such combinations of them as seem 
best to suit its ends, that the understanding exerts it* 
self ia the arts of jinl^ing and reasoning, by which the 
capacious mind of man pushes on its views of things, 
adds discovery to dLscovx'ty, and often extends its 
thoughts beyond the utmost bbundi of the universe. 
Thus we see, as it. were, at one glance, the whole pro- 
gress of the soul, from the veiry :firsc dawjaings-of pei* 
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fception, till it reaches the perfection of human knoT^* 
ledg« ; nor shall yfCy among all its vast. stock of disco- 
veries, or that innnite variety of conceptions whereof 
they consi^, be able to find one original idea which 19 
Aot derived from sensation or reflection, or one com- 
plex *idea which is not made up of those original ones* 
Sec* '"V, Division ofmir Ideds tnto Simple and Complex* 
" Having thus shown how the mind comesto be first 
ftlrnished with ideas, we shall next proceed to the 
consideration of the ideas themselves, and endeavour 
to give such an account of them, as will hesi serve t& 
explain their several appearances, and the manner in 
^hich they are- formed. It is evident, from what hw 
been said above, that they all fati naturally undei* 
the-se two beads : first, those -driginal impresStons that" 
are conveyed into tlie mind by sensation and refldction,^ 
and which exist there^ simple, uniform, and without 
any shadow of variety. Secondly,* those more cotfiplcx 
notions of things, that result from the various com- 
binations of our simple ideas, whether they are con- 
ceived to exist of themselves, in any particular subjcct| 
«r are united and^joined together by the mi^ efniarg-' 
Mig its conceptions of things^ aiid pursuing the ^nds 
and purposes vrf knowledge. . Thes€ two cljuses com- 
prehend our whole stock of ideas*;' and,' when consi-^ 
dered separately, in that order wherein they mosft'^na- 
turally seem to offer themselves to our thoughts, will, 
I hope, give such a view of the conduct and manner 
of the" mind, as may contribute not a little to intro- 
duce us to an acquatntancre with ourselves^' a;nd 'make 
ns sensible pf the capacity ,and< extent of th& Jiuman 
iiitellect» We proceed, therefore, to ^ moreparticular 
account of this division of our ideas*  .^ . 

Cftap- II. . 

Of SrMPLE IDEAS. 

Sec. l..„J!imple Ideas^tuhat. 

THE first class of pur ideas are those whrch^* I dis- 
tinguish by the- najnc- of simple perception j-.ben. 
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jl^use tbey exist in the mind under one uniform appear^ 
' .ance without variety or composition* For tliQUgh ex- 
jterna] objects convey at once into the understandinff 
anany difterent ideas, all united together, and maklag 
ia& it were one whole : yet the impressions themselves are 
/evidently dist;inct, and are conceived by the mind, each 
under a form peculiar to itself. Thus the ideas of co- 
lour, extensipUy.and motion, may be taken in at one.ahd 
the same time, from the same body ; yet these three 
4)crpeptions ajCfa« distinct in theroselYes, as if they all 
•;proc«cded froiji different objcx^ts, or were exhibited to 
.our notice at. different times. We are therefore «am* 
.fully .to distinguish between our simple and primitive 
-conceptions,, and those different combinations of them^ 
.which are often suggested to the mind by single ob- 
jects acting upon it. The first constitute our original 
• notices of things, az^ are .not distinguishable into dif- 
ferent ideas, bikt enter by the senses simple atidunmiie- 
^ed« They are «Jso the materials, out of which all the 
.others, how coiwplex and complicated soever, arc form- 
.ed; ^nd therefore ought deaetiyedly to be looked on 9M 
«the fptindation and groundwork of our knowledge* 

Sec. 11..., .Simple Ideas of Sensation^ 
Now if we take a survey of these ideas, and their 
several" divisions and classes, we shJill find them all sug- 
gested to us, either by our senses, or the attention of 
the mind to what passes within itself. Thus our no- 
tices of' the different qualities of bodies, are all of the 
*kind we call simple ideas, and Aiay be reduced to five ge* 
'neral heads, acccidlng to the several organs which are 
'affected by them. Gol<^urs, &c. and sounds, are con- 
veyed in by the eyes and ears ; tastes and smells by the 
'liose and palate ; and heat, cold, solidity, &c. by the 
touch. Besides these, there are others which maice im- 
"pressions on sfe\e'nit of our senses, as extension, figure, 
' rest, and motioA, Sec. the idea? of which \rt receive 
.Into our minds both by seeing and feeling. 

Se c • I J r Simple . Z</<as ^. K^ximy ^f» 

If we next turn opr yidw uptift what passes within 
^0llrselYes, We sliall find another s^t^i aimple. ideas aci- 

B 2 
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«ing from our consciousness of the aTets aind operartion^ 
of our own minda. Perception or thi'nking, and voli- 
■.tion or willing, are what every man experiences in'him- 
•self, andcanaot avoid being siensible of. I shillonljr 
observe furthef, that- besides all the above -ntentioiieE 
■percej^tioris, ther«* are others that come into our mind^ 
■by all ^^c ways of sensation and reflexion ; such arfi.Ujfc 
ideas of pleasure and pain, power, existence, vimtyy.^ic^ 
cession, &c. which are derived into our understandings 
iboth by the action of objects without us, and the con- 
sciousness of what we feel within/ It is true some d 
•these ideas, as of extension and duration, cannot be coif- 
xeived altogether without parts, neverthclfc^s, they aife 
(justly ranked among oUr simple ideas; bccao&e thehr 
•partsijeing all of the dame kind, and without the mix- 
ture of any other idea, neither of them can be resolve! 
into two distinct and separate conceptions. Thus they 
■still answer the definition given above, of being oifc 
imiform aj^arance in the mind, with variety or pluraK 
ity. But to prevent confounding our simple ideas df 
('^ace and durationv with those complex modes of th^m 
maiked out by the Vevcral measures commonly in us€| 
as yards, miles, days, years, &c. it may perhaps be most 
proper to consider the least portions of either whereof 
we can form a clear and digtiact perception, as tl\c ,si|jjj- 
ple ideasof that kind out of which all their other-jpodes 
and combinations are formed. Such an ins,taut, Qr 
point, may be conceived to be the same i\\ respect .gf 
duratibi\ or space, . as. unity: is in respect. of. nunjben; 
and will serve best to show, bow by a continued ad4j- 
tioh or repetition, our more enlarged aii,d,cojmpkx ide^s 
are^ made up. ,> ' , -. • - 

Sec. IV ,^»,Simple Ideas have no Admission but by the 
• " proper Inlets of Nature. , 

Having thus given a general view of our simple 
ideas, I have stiU two observations to make concerning 
them. The first! i§, jthat.they are siich as can only Ke 
conveyed into the mind by the proper channels and 
avenu^ providkd'\>y yiiature ; insomuch that if we arc 
/ destitute of {aifty of «hqsc inlets, by which the impres«. 
slons tJbat produce X}^m are want to be admitted, all Ike 
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ideas thence arising are absolutely lost tous'j. nor caA 
we, by any quickness of understanding, fmd k rtmedy 
for this' want. A man born blind is ^incapable of th* 
4deiis of light feind dolours ;' in likie *inWnner as one* who 
4s deaf can form }Xo notion or concieption of soinids. 
'Hence it applears, that th«se oUr simple ideai arc juist 
■such as nature has furnished them, and hsivc no depen- 
dence on our will ; we can neither destroy them when 
in the understanding, nor fashion or invent Uny new 
one, not taken in b)^ the ordinary mean^ of ^pcrc^ptioa. 
So that .we here see -the utmost bounds x)C human 
knowledge, which, however mighty and enlarged, can- 
fi^bt exceed the limits of those our simple original ideas, 
"and their various combinations, ... . • 

Sec. Y •*, •They furnish ample Materials of KnonvledgCt 

 ' Atid this leads me to the second observation I pro- 
rposed to make, which is, that though the mind cannot, 
•in multiplying its conceptions of things, advance ohfe 
'Step beyo«d the materials furnished it by seh^e.'and 
^onscibusness '; yet as it' hs^ a power ' of eombining, 
inddifyiBg, and* enlarging them, in all the diff(?^cnt 
•ways in whicivtliey can be put togethfer, it therefore 
•finds itself in possession 6f an inexhaustible treasure 
ot ideisy^sufficicnt to employ it to the full extent of all 
its powers, and fiirnish matter for all those various 
"Opinions, fancies, and viewi of things, that make iij) 
4 the subject of its' thoughts and cbntemplatiopns. Le^t 
•us but reflect lipon the single idea of unity of^ one, and 
-observe What a variety of cdmbinatMrns are 'fotoed, h'j 
;Cont?imiaUy addin'g it te itself ;' insomuch" that the'un- 
*derstanding finds' no st<>{j- or boundary, in* its progKss 
from number to number. In what an infinity of dif- 
ferent lights may extension albni be considered ! what 
limits can be set 'to that endless^ diversity • of figured, 
which it is irithe power of the jmaginirtidn to fashion 
and' represent to itseflf*? if'to-^hes^ 'vVd afdd those niini- 
bcrless other combin^ticmS^ that ^tesole' from variousFy 
•com{)ounding' and 'Comparing the r6st ef oiir simple 
•ideas, -we ghall have little reason to complain of beine- 
limited to a scanty measure of Jcnowledge, or that ^ 
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fSK^rcbe .oi the human fi^cuhies is confined within natrr-^ 
row bounds.' But havin^g traced the^ progress of • th^^ 
Hiind thro' Us original a^d simpW 44e.as9 until it begins 
to enlarge it§ conceptipns by uniting and tying xhmjx 
together j it isi^ow time ,to take a survey of it jas thus 
employed in multipiyiiig its views, that we may sec by 
.what steps it advances, from ope degjiee of improve- 
«aent to, another, and how it conirlves ,tp manijgc that 
infinite stock of materials it fi^ds. itself possessed of. 

Sec. ^'li,*.^he*Division of cowpUx Ideas into those df 
- real Existence^ and those framed Sy the Mind* 

. WHoever attentively considers his own th^ght% 
and takes a view of the several complicated ideas thajc 
from time to time offer themselves to liis understand*^ 
ing ; will readily observe^ that many of them, arc 
such as have been derived from without, and suggest- 
ed by different objects affecting his perception ; others, 
•figain, are formed by the mind it^ejf varioufily:cevnbi- 
ining its sin^e ideas, as seems best to aas>yqr those eiidfl 
and. purposes, it has for tJhe present vn view. Of the 
'£i'st; kind. are all opr ^deas of sub^^nco?, as of a man^a 
liorse, a stone, gold. Of the second arc those arbitrary 
collections of things, which we on many .occasions pitt 
(tQg<;the% cither for jtbair usefulness i;i th^.f.9jn;ncrce.Qf 
life, x)r to further ^e pursuit of knowledge : such gre 
our ideas of stated lejsgths, whether: of juration qr 
:spfice ; as hours, months, miles,. leagues, &c. iwhic^ 
)4ivisions.are apparently the creatures of the mind, in- 
^asmuch as we, often find .tjieip diff)?ret>t xv^ difierent 
.countries ; a. sure sign that they are taken from, no 
certain and invariable standard in nt^ture» Many of 
^pyr ideas of human actions may be also referred to 
this head ; as treason, invest, manslaughter, kc. which 
.complex .notions we do not altvays derive from an actual 
■view of what these words de&cvibe, but ©ften;fpom com- 
^Lining the circumstances pf them in ^our miuds> o^*, 
< which is the most usual way^ by hearing their i^^m^ 
. explained, and the ijjeas they stand for ei^iumerated* 
These two classes comprehend all oi^r complex coi)- 
ceptions, it being iinpossible to conceive any that aj?e 
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not either sugfgcsted to- the understanding %j some 
f cal c<3el4tc*efesv or formed by'' the mihd itself arbitrarily 
uniting and compounding Its ideas* We shall treat of 
•ach m^rdei'j ' '> - • f'' <, * ' 

! OF OU^ roEAS OF SUBSTANCES. 

J5cc. Xo»**lde0s of Substances^ Collections of Simple 
lieaSy hdd together by spmf unknovin support • 

fe I '^HE' first rh^^ "of complex idteas mentioned xri the 
^JL: 'l(iTtfg«)<Bg'<:t<iptcrj is that of s-i^i^jfjnfrei^j whfc^h T 
^htfose ^td'hatidle' before^ the othcV ; because, as will af- 
tetwafds'apTt>^ar, th^'hbticc^ 'derived from tl^s source 
T©ry Hijich 'help u^ iii fbrmirig thdse arbitrary collec- 
tions, Which Ynake up the? second division. For in many 
tf^thcm we t«ke.our,lvint6 from the reality of things, 
arid combine ideas that ^actu^ll^ exist together, though 
qftep. ^i^hiin expli^^sion of others^ aa will bd ejfplai^ed 
w^en we cciqi^ to treat of abstract, and universal nojix>ns«. 
It^Ijias't^ex^, already ,obsei;ve^, that the impressiqi^s con-. 
Yp.ycd;njd the understanding from^xt^if^al obj^qts,cqn- 
si§t for the most i^^rVof many different ideas ioined to- 
getherj Vhi,ch all unite to make up one whole. ^ Ithese 
coUectipijis^ 9C va^rjou^ideas, thus,co-exi6ting in the same 
common subject, and held, together. by some unknown 
l^nd of union,^havc See i\ distinguished by the name of 
i^hs\ajice^:f^^ a word whicl^impl|es. their subsisting of 
tjiemsetves^ without dcpendfwce j(at least as fer as our 
Ijjiiowledge rpacl^e?) on any other created beings. §ucli 
aiife th^gidcas >w^e. have of gohj, iron, water, a jnan^ &c- 
ibx if we^'fix upon' any one of these, for instance^ goidt 
the notion under which we represent It to ourselves ii 
t^it' <tf ^:tJt)dy yellowi Very weighty, hardV fusible, mal- 
leable, &c. where w6 may obseri^, that the several pro- 
perties.. th«t go ti',th^ tt)n»|)bsItioH of gold, are repre- 
sented tbJjail l?y tleair^ and^ cvideiht^ jJerceptrons ; the 
union kooof thefee -properties, ^d^*heir thereby consti- 
mting al 4><ti0^r^elckb) of^bddy^ is 'clearly a^ehe^id-^ 
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cd by the mnd : Uut when we "vf^uld pu^sh (^nf enqui- 
ries farther, and know wherein this^^ uiH^»4t c<HB«ist8y 
what hokjs th^ propertiffs togethycxj ai^d gives rtcm 
their self-subsistence, here we^'find oiirse]vGfr :9;triL; l<^fi* 
However, as we. £SLQQ9(.-c.QfpBJi^^)iialities, without at 
the same time supposing some subject in which they 
adhere, hence we areJiiattujially lH to form the notion 
of a support, which, serving a« a foundation for the co- 
existence and ufii^TiiCffiUhe different* pri^p^'rCieBJoftKlngs, 
gives them that separate and independent existence 
under which they are represented to our conception. 
This'Support we'^dcnoteby the name, substance; and as 
it is an idea applicable to ail tli^ diffi^r^nit e<>{^bii}^ti(in» 
^f qualities that exist any.wh^reby tbe^seJyesjtJNey |rc 
accordingly all called, substances^ Tbijis a Jbous^, a. jl?@w.If 
a stone, ix.c^ having each |their4i^tinguishii^-prQ^ft,t€^r 
and- bejng conceived to exist indepenjdent on^ q{. ai^cw 
ther, t^ie idea of substance belongs alijke to ^thoin all* 

Sec. 11.4;TAs Division of Modes into -Essential ar^ 

Actidhntah ' [  . ' 

*In «ub*tances Jjicrefore there are' two things. to' I?e' 
considered : £rst, the ger^e'raP notioTi of self-s^ubs^t« 
ence, which, as 1 hare said, belongs equally Xb them all'; 
and then the several qualities-, or pi-6pcrtieg, bv Whicti 
the diiflfetent kinds and Individuals are distihguisbed' 
on6 from -another. These qualities ai'e dtherwise cal-- 
4ed mofdes, and have been distinguished into essential 
and accidental, acctjrding as they are perceived to be 
separable, or inseparable from the subject-to whi<Jh they 
belong. 'Extension and solidity are essential liibdes df 
a stbne : -becaiiis^ rt cannot "be cotticetVed witltbiit then!'; 
but roundness is 'orily an"^^cidcnt^l mbde ; as a stoiic 
may ejci^t under any shap^ or -figure,* a'nd^ct' stijl re'4 
tain its nature and other properties.* . 

Sec. \ll»,.,The Notion of S&lf'Siubsistence 'in^ep»raU% 

, ^'fromSu^stmices*. 

I might run farther into tJhefl^ 4iyi6ion^ and subdivi* 

sions, . in which logicians hafye b^qn- >'e^y fertile ; but 

as jtbey tend little to the adj«anifemcivt of rreaVJcnow- 

Ic4gcj.,a^^;scr.y,e^pa|{i^i- t9^VtJi^>»emary.wjtU wordt* 
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tttf tfeeir- significations, ttrttn-furntsh clear amd distinct 
appr«U«6kkyi>s of thingij I sharll not trouble the reader 
"with-thfem. 1% 19 •more mateml tte obferve, that the 
(Shange oS properties in any substance, iho* it oft-tim<^s 
changes the nature of that substanct- , that is, its spe- 
cies ortind ; yetit nevrr destroys the general*n6tion 
of self*e^istence, but leaves that eqmiHy clear anJ ap- 
ttlicab1e> as before any such aheration happened. Wood, 
By the application of fire is turned into charcoal; but 
Qhai?Goa), ^ however different ' from wood is stilUa sub- 
Btance* Iki like- mati-ncr, ^fax may be converted into' 
fi^itie aSid- smoke ; a human body will moulder into 
dust : yet these alterations destroy not their being or 
essssttiiice »•* they are* still substances as before, tho' un- 
der a different form and -appearance. In the ?ev(|ral ex- 
perJmems made by chemists, bodies undergo miny 
^changes, and put on successively a great variety of dif- 
ferent shapes, and yet, by the sk'rW and fiddress cf tlte 
operatoi), they are often brqi^ht bacjt to their first 
and primitive form. "What alteration can we sgpposc 
the fire, or the application' of any other body, to make„ 
unless o?i; tlic Configuration, texture, or cohesion of the 
minute parts ? when these arc changed, the body is 
proportianably changed ; when they rctiirn to their 
original ^tate, the l^ody likewise puts on its first and' 
ua^iaral apj^arance.' 

Sec* IV^.^.Toundafion of t tie dijt rent Species of Q)rpo* 

rfal Substances* 

' All that is essential to matter^ therefor^, is the cohe* 
sion of solid extended parts : but a? these parts are ca-* 
ptbk of innumerable configurations*— as their texture ^ 
may be very various, and the internal constitution 
thence Arising be 6f consequence extremely different in 
different bodies— we may from these considerations 
conceive pretty cliarly the source &nd foundation of all 
the different species of corporeal substances. Nor ifi 
this a notion taken up it .ra:ndom, or one of those chi- 
merical fancies in philosophy, derived rather from a 
wamith'and liveliness, of imagination, than observa- 
tions drawn from things them selves. * Do we not daily 
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our food, by the, changes it ui^de^rgoep iji th'eiiffcfp 
avenue.s of tlxe \j6dy> converte4 firsxintQ bipod* and 
lice einployed in nourishing, b^i^ing up>. and ^^n** 
fingy the several parts of that wonderful fabric ? 
in, descending from the clouds, and^mixing with the 
id or earth of a garden, becomes aliment for trees of 
ions kinds, puts on a diversity of forms, according tp 
different channels and conveyances throiagh "which 
masses ; and at last^, after inH)in^erable Ohanget and 
iis'mutations^ sprouts fort|i in leaves, opens .in buds^ 
is converted into the substance ^of tlie tree. itself* 
a we coriteive any greater difference betweien tbfi 
nponent parts of gold, and those of stone^ thaji be* 
ten th^ moistened pa,rrticj£s of garden- n>old9 and those 
V forms and figures under which they appear, after 
y have been thus fashioned by nature for the pur* 
les of growth and nourishment ? ' » '• 

:• V •••^Essence %f Substances' nothin^'hut the i^tcr* 
nal structure and constitution ,• 

r 

If this be duly attended t©, it will not. appear won- 
•ful to assert, that the variety of material ^^bstances, 
ses wholly from the different configuration, size, tex* 
e, and motion of the minute parts. As tbef^e happen 
be variously combined, and .^J^it together^ under-dif- 
ent forms, bodies put on a diversity of appe^ranf^^S) 
1 convey into the mind by the senses all those s^ver*.. ., 
impressions, by^^which f h\?y ' art di^tingtfished 6rie 
m another. This internal cohfethutioji or structure 
parts from which the several propenie.B that dis- 
guish any substance flow, is caftcd tlie ' essence of 
It substance, and U> In fact, unknown to, us, any 
ther, than by the perceiva,ble impre;s*ions it make$r. 
on the organs of sense* Gol4> as| bas been sajd, iiat 
dy yellow, very weighty, hard, fusible, malleable^. 
That inward structure, arid conformation .of itS; 
iiute'particles, by which they are so .closely linked? 
jether, and trom which the properties; above inen- 
tned are conceived to flow^ is called its essence-; and- 
i properties themselves. are the perceivabjlc marks that 
ikc it known to us; and distinguisii itfrfm.aU othef , 
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fubsta'nces ; for our sensrs are not acott enough to 
reach its inward texture and constitution. The parts 
themselves^ as well as their arrangement, lie 'far be- 
yond the utmost penetration of human eighty even" 
when assisted by -microscopes, and all the other con- 
trivances of art. 

Sec VI Ijs wholly unknown to us xtnd serves todis* 

tinguish the Species ; 

Thus, as to the essence or internal constitution o£ 
gold, we are wholly in the dark ; but many of the pro-* 
perties derived from this essence, make obvious and 
distinct impressions, a^ the weight, hardness, and yel- 
low colour, &c. Tbpse properties combined together^ 
and conceived as co;^xi sting in the same common mb* . 
ject, make up our complex idea of gold. The- same 
may be said of all the other species of corporeal sub- 
stances, as lead, glass, water, Sec. our ideas of them 
being nothing else but a collection of the ordinary qua- 
lities observed in them. 
Sec. VII... .2>t it is rightly presumed to be distinct 

in all the several kinds* . . , 

This, hewever, ought to be observed, that though 
the essence, or inward structure of bodies is altogether 
unknown to us, yet we rightly judge, that in all the. 
several species, the essences are distinct. For each spe- 
cies being a collection of properties, which, taken to- 
gether, arc different from those of every other species, 
the conformation of par^s, on which these properties 
depend, must in like manner be different ; and this, aa 
we have said, constitutes the essence. Iron and glass 
are evidently distinct kinds of body ; their perceivable 
qualities have little or nothing common ;^ and there- 
fore the inward structure or constitution from which 
these qualities flow, cannot be the same in both. But 
after aJI, this is the only thing we can with certainty 
affirm concerning these essences, which lying so wholly 
in the dark, we shall do wtll to lay them aside in our 
reasonings about things, and adhere to those more in- 
telligible and settled ideas acquired by joining toge- 
ther their various properties and powers. For thus 
ionly is true knowledge promoted, when wc argue front 
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known x^ualitie^i and not from a supposed internal con-v 
imitation, Which, however real in itself, yet comes not 
within the reach of our faculties, and therefore can 
never be a ground to us for any discoveries or im- 
^ovcmenty. \ . - 

SeCt VIlh»*.By what si&ps we arrive at the Notions 

of Immaterial Substances ; 
'' 1/taterlal substance, as I have said, includc^s the idea 
of solid, coherinj^, extended parts, and is divided into 
different classes according^to" the different^ impression^ 
^ade upon the organs of sense. But,^esiaes these 
s^ehsible ideas received from without, we also experience. 
in ourselves thinking and volition. These actions have 
no connection with the known properties of body ; nay, 
they seem plainly inconsistent with some of its most 
essential quslities. For the mind not only discoverr 
no relation between thinking, and the motion or ar- 
rangement of parts ; but it also perceives, that consci- 
ousness, a simple individual act, can never proceed from 
a compounded substance, capable of being divided in- 
to mtany. Let us suppose, for instance, a system of 
Jrtatter endowed with thought ; then cither all the 
l^arts, sft which this system is composed, must think^^ 
■which would make it not one, but a multitude of dis- 
tinct conscious beings ; or its power of thinking must 
arise from the connection of the parts one with another,^ 
their motion and disposition, &c, which, all taken to- 
gether, contribute to the production of thought. But 
it is evident, that the motion of parts, and manner of 
Combining them, can produce nothing, but an artful 
structure, andr various modes of motion. All ipachincs 
of human composition, as watches, clocks, Sec. howe- 
ver artfully their parts are set together, however com- 
plicated their structure-— though we conceive innume- 
jfable dififerent motions, variously conjoined^ and run- 
ning one into another with an endless diversity, yet 
nerer produce any thing but figure and motion. If a 
clock tells the hour and minute of the day, it is only 
bj^the motion of the different hands, pointing succes-^ 
sivcly at the figures marked on the hour-plate for that 
jfurposCf Wc ttCVCT imagine tbis to be the effect of" 
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thought or intelligence ; nor coDCCive it possible, by 
any refinement of structure, so to improve the compo*, 
sition, as that it shall become capable of knowledge and 
consciousness. The reast>iT4s plain : thought is some« 
thfng altogether difTerent from motion and figure j.* 
there is not the least connection between them ; and 
therefore it can never be supposed to result from them» 

Sqc» l"^,,,. Which we otherwise call Spirits* 
, This then being evident, tliat intelligence cannot 
^ise from an union or combinatioa of unintelligible 
parts ; if we suppose it to belong to any system of mat* 
ter, we must necessarily attribute it to all the parts,; 
of w^ich that system is composed ; whereby, instead o£ 
one, we shall, as was before observed, have a multi« 
' tude of distinct conscious beings* And because mat** 
ter^ how far soever we pursue the pinuteness of itt 
parts, is still capable of repeated divisions, cvtn to in« 
inity ; it is plain, that this absurdity will follow Qt) 
through all the suppositions that make thought inhe« 
rent in a material substance* Finding, therefore, con« 
tciousness incompatible with the cohesion of solid se« 
parable parts we are necessarily led to place it in some 
other substance, of a distinct nature and piopertiesy 
which we call spirit. 

Sec. a.,, , Body and Spirit distinct Substances. 
And here it is carefully to be observed, that the xc* 
Veral species of corporeal substances, though distin* 
guished one from another, and ranked under different 
names ; yet, agreeing in some common properties, 
whicli, taken together, make up the notion of body,, 
are thence all opnceiv-ed to partake of this general na- 
ture, and to dififcr only as diflferent modifications of 
the same substance. Whatever consists of j^olid eXr 
tended parts, is called matter ; and as all the various 
species of body, however distinguished from one ano- 
ther by their several properties, have yet this in com« 
nion, that they are made up of such solid separable 
parts, hence they fall naturally under the general de- 
nomination of material beings, and are not conceived 
to differ, butin their form. Thus gold, antimony, wood^ 
fcc* alike partake of the ootion of body } they are >^ 
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equally material substances, and have no othet <li£Ger'» 
cncc, but what arises from the different structure and 
Conformation,. &c, of parts, as we have shewn above* 
But spirit is something altogether distinct f^^om body, 
' Xi^iy, and commonly placed in opposition to it ; for 
*'Krhich reason, the beings of this class ar« called imma^ 
terial ; a word that implies not any thing of their ria- 
turc, but raerclydenotes its contrariety to that of matter. 
Sec. XI. Thert may be many various Species of Sub' 
^stances, besides those that come within the reach of 
cur Faculties* 
■' Body and spirit, tljercforc, differ not as species of the 
5Ame substance, but are re^Uy distinct kinds of sub- 
itaijces, and serve as general heads under which to 
rank all' the particular brings that fall within the com- 
pass of our knowledge/ For we having no w^ays of per- 
ception but sen«e and consciousness^ can have no no- 
tices oj^ things, but as derived from these two inlets. 
Uy our senses we are informed of the existence of so- 
lid extended substances ; and reflection tells us^ that 
there are thinking conscious ones. Beyond these our 
conceptions reach not ; and therefore, though there may 
be many other kinds, as different frpm them as they are 
from one another, „yet having no faculties suited, to 
^thcm, they are as remote froni our knowledge, as light 
and colours from the apprehension of a man born blind. 
I bclievcvit will hardly be doubted but the substance 
«f the^ Creator differs more from that of bis creatureS| 
than any two created substances can from one ano- 
tlier ; and therefore when we call God a spirit^ we 
ought not rashly to presume, t hut he h so in the same 
sense ih which the human soul is^a spii*it. The word 
is, indeed, used by us, to denote in general all thinking 
intelligent substances, in which sense God is very fitly 
called a spirit. But it were the height of folly to ima- 
gine^ because this name is applied as well to the mind* 
of man as the Creator, that therefor^ they partake of 
one common nature, and differ only^s different modi* 
fications of the same substancer^ This I mention here, 
to check the presumption of the human mind, always 
forward to cpacludei that every thing comcs/ withia 
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hantnchf and to deny existence to whatever exceeds * 
t^e comprehension of its scanty and limited powers* 
Beings of a superior class may enjoy many ways of per* 
faction unknown to us, from which they receiye|no« 
tipes as difife cnt from those in our minds, as the ideas 
we apply to pirit are from the ideas we apply to body* 
S^lid and thinking beings are, it is true, the only ideas ' 
of substance that we are able to frame ; but this is no 
npre an argument against the e:dstieiice of other kinds^ 
than the want of the ideas of light and colours ia a 
blind man would be a good argument against the reali* 
ty or possibility of suchpecteptions* 
Sec* Ull.mmmDijference in the manner 0/ conceiving 
Corporeal and l^iriiual Substances^ * 
Befpi^ I dismiss this subject, it. may not be ifif)[>roper 
to take notice of a remarkable difference as to the man« 
Sier of Qwr_conceiving>corporeal and spiritual substan** 
ces. Those of the first kind convey themselves into 
the mind by impressions made upon the-organs of sense ; 
and as these impressions are dlfiTerent in different bodies^ 
the ideas they produce must^f course vary in propor- 
tion. Thus we get prcccptions of distinct powers and 
properties, and rangie' bodies into classes, according at 
we find them to agree or disagree m these their obser* 
vable qualities. But it is not so in our notion of spi« 
rits ; for having no conception of their powers and 
operations but by what we feel and experience within 
ourselves, we cannot ascribe to them properties or ways 
- of knowledge, distinct from those suggested to us by 
our own copsclousness. And hence it is)^that though 
we readily own there may be *v^rious ranks of spiritual 
beings, * yet we are not to imagine jthem divided from ' 
one another by any diversity of powers and operations^ 
but merely by possessing the same powers, £cc* in a 
higher or lower degree. It is not, however, repugnant 
to reason, that they should- be -distinguished by their se« 
▼eral properties , in. like manner as sensibla things are 
by the dificreni: qualities observable in ^hem ; but pro* 
perties of intellectual natures, distinct from those of oiir 
own minds, being altogether remote frotn our concejpU 
tionj cannot serve as a means whereby to distingutsk' 
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tV^r 4iS: r«^ OFde]>s l Wc arc, theref are^'^neceeiitattdt'^ ' 
tp» conceive of: them in a manner suited to our wa]f ot* 
knowledge ; ajad iwhen we would rank t)ieni into &pG« ' 
ties, according to the degrees of svperiority theyar^^ 
imagiiiecr to possess in the scale of beings we ^ascribe t»/ 
t)iem what we End most excellent in ourselves^ asknow-^ 
Iqdge., thinkings foresight^ &c. and^ those in dii^rent^ 
nieasfirq^ propDr^toned to the. station peculiar to eacli^ 
r^nk or species* But that this is a re ry imperfect ^Bff^ 
of distinguishing the various orders of intellectual be** 
ingSf wiU not, I think,; need many words to make it ap« 
pear; especially if w)c consider, that the manner o£ 
communicating their thoughts, without the- intervene 
tioa of bodily organs, is a thing to us altogether in* 
C^mprebeDstblei and necessarily kad^ us to sup^osei 
that they have ways, of perception and knowledge^ 
'Viditoh dnr faculties cannot. give us any notice of**' 

Scq, XIII.. ..T^tf bounds of Knowledge in our prtsen^ . 

state very narrow* 
'But I shall not pursue these reflexions farther ; what 
Las been said sufficing to give us some little insight into 
the extent and capacity of our' own minds ; to convince 
us that o\ir present state will not admit of a perfect and, 
^idequate comprehension of things ; and to let us see^ 
that there maybe other ways of knowledge, beyond the 
reach of the faculties we now enjoy ; which yet, in suc- 
ceeding stages of our existence, we may arrive at, when, 
being freed from thie present cumbersome load of tho. 
body^we shall mount up to stations of greater eminence, 
and advance by a perpetual series of approaches towardi 
Imy who is the standard of perfection and happiness* 
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OF IDEAS FRAMED BY THE MND. 

Scfe. !••••/» framing many complex Ideasy the Mind i$ 
Wholly active^ and proceeds by a voluntary choice* 

HITHERTO we have considered only such combi- 
nations of our simple ideas as have a real union 
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la- na*Tsre> mnd iurel suggested to the mud Bf things! 
themsel vts variously -affecting our perception t it Tsnotr* 
tiane to- tak» a view of the other class af.our complex^ 
notions.; I mean those arbitrary collections of different' 
ideas, which we on many occasions bring together by- 
that power which we find in ourselves, of uniting, conr«> 
paring,- and diversifying our notices bf things. In the 
recep.tionof simpktdtas, and even in those of substan* 
ces^: the understanding iS%holly passive, and the per« 
ceptioni« produced correspond to the impressions made, 
upon it. When we see a house, or a tree, they neces- 
sarily appear each under its proper form ; nor is it in \ 
our power to' receive from these objects other ideas than * 
•what they arc fitted to produce. But in this- second' 
class of complex conceptions, the mirid acts voluntas;!- 
Xy and of choice ; it combines only such*ideas as are 
supposed best to suit its present purpose; and alters or' 
^ changes, these combinations, by inserting some,- and 
throwing out othiers, according as the circumstances of ^ 
things require their being viewed in difierent lights*. ' 
1^6^w as this is'by fartheinost tromprehfensive branch q£^ 
our ideas, and includes those that mo^t frequently occur 
in the search andp^Lirsuit of knowledge, I shall endea- 
vour to treat them in the exactest order and method; 
aiid for that purpose range them uhder several heads^ 
according to the different acts of the mind exerted ia 
framing and putting them together. 

Sec. IL.«.TArre several Acts cKertedfy the Mind <i»^ 
framing its arbitrary Ideasy vMS. ComposiUcn / 

These acts may in the general all}>e reduced to three* 
1,' Composition^ when we Join many simple ideas toge- 
ther, and consider them as one picture or representa- 
tion. Such arc our ideas of beauty, gratitude, a fur- 
longs &c. And here let it be observed, that the mind 
sometinies confin'es itself to the various consideration of 
the same idea, and, byenlargiug it in different degreet|~ 
, exhibits it underadiversity of forms. Thus by adding, 
units together, ix^ distinct separate collections, we 
come by the i^everal combinations of numbers, as .a 
do'seni a scoro^ a xniUigM. At other timea we nnite 
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perceptiotn ^f different'kinds ; in .which case tht cam* 
ppsition is more manifest, and the idea itself becomes: of 
course more complicated. Harmony, for inatance, is a • 
coihpound .idea,, made up of many diflfereat sounds 
up^ited ; all which the muBioian must have, and put to- ' 
gether in his mindjjbefore the ear can be entertained 
■with the actual performance* * Now ahhough the act. of . 
the mind is in soraemeasure cxer^d iftr the framing of 
all pur complex notions, yet as many of .them, include 
certain lin^ited and particular considerations, arising^ 
from other operations of the mind employed about - 
them. It is necessary to take account of these acts also^ 
if. we would, conceive. clearly the m&nner in which the , 
•everal species of our compound ideas are formed* 

Sec. lll:,./iifstra^jiion* . : . > 

2. The next operation thprefone of ,the minily iboutitf, ; 
ideas, vs abstraction^ when we. separate from any of our 
conceptions all those circumstances that render i,t parti* 
cular, or the rcpreswitative of a single determinate 
object ; by which means, instead of standing for an in* 
dividual, it is made' to denote, a-whol^rai^k or class of 
things. Thus upon seeing, for instance, a square or 
circle, we leave out (he consideration of their bulky 
and every thing else peculiar to them, as they imme* 
diately affect our sight, retajining only the notion of . 
their figure and shape. In this manner we get our^e* 
nera/ ideas ; for such naked ' appearances, separated 
from the circumstances of time place, &c.' serve the 
jnind as standards by Whith to rank 'and denominate 
particular objects. When therefore me meet with a 
£gure answering to that shape and form we had laid 
up in ouf vundcrstandings^ it^Ls immediately referred by 
the mind to this pattern, and called by Its namey 
■which by this means becomes proper to the wholjr 
species. Thus a square, or circle, are universal itrm^^ 
common to all figures of that particular shap^^ and 
alike applicable to them wherever they exist ; in like 
manner as the ideas themselves sltc .^eneral^ and repre* 
acntatives of all the kind. .. , ' 

^ Sec. yT»..»And Comparison* 

3* The thir^ and last act of the mind about its ideas. 
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is the comparing them one with another, when we cany 
our consideration of things beyond the objects them- 
selves, and examine their respects and correspondences 
in reference to other things which the mind brings 
into view at the same time. It is thus we get all our 
ideas of relations^ as of greater, less, older, younger, 
father, son, and innumerable others. This threefold 
▼iew of^our ideas, as either Compounded of many others 
put together, or ^made universal by the abstraction of 
the mind, or as representing the various relations and 
habitudes of things, will give us an opportunity of ob« 
serving whatever is most curious and useful in this 
fundamentar branch of knowledge, and of explaining 
the manner and procedure of the understanding in en-^ 
larging its views, and multiplying the objects of per* 
ception. That we may therefore conceive of this 
matter with the greater order and clearness, we shall 
make each of these seVeral ideas the subject of a dis^ 
tinct article. 




OF COMPOUND IDEAS. 

^c*l****Compoun4 Ideas considered here merefy s§- 
Combinations of the Understanding* 

W£ begin therefore with those ideas which maf 
be properly termed compound^ as being derived 
from that power the mind has of uniting many concep-^ 
tions into onck Though this class comprehends, in some 
sort, all our complex notions, yet they arc at present 
considered merely as they are combinations of the un« 
derstanding, and with a view to those particular ideas 
but of which they are framed. Here, as was alres^jT 
observed, the mind sometimes proceeds by enlarging 
and diversifying the same idea ; at other times it brings 
together ideas of different kinds ; and in both ways 
finds infinite scqpe and variety. Bu^ that we may foU 
low the natural procedure of the iiuellect, and trace it 
in its advances from simple to more complicated actf^ 
Iff shall £rst take a view of it as employed about om. 
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and the same idea, t^rhcre perhaps we may mtet witk 
such instances' df addrc'ss, management, and contri- 
vance^ as will appear perfectly astonishing to one who 
has-ncvcr set himself seriously to consider the manner 
and conduct erf his own mind; 

Sec. ll»*.,Unitj the Original and Foundation of all our 

Ideas of Number p 
 The most obvious and simple idea we have, is that of 
^nity or one. By adding it to itself continually, and 
retaining the several collections in our minds, we comd 
by all the different combinations of numbers, in which 
we readily perceive an endles* diversity. All these 
ideas are nevertlieless evidently distinct among themw 
selves, the addition of a single unit constituting ai 
number as clearly different from that immediately be- 
fore it-y as any two the most remote idea% are from one 
ana'cher. But that the understanding may not lose it* 
telf in the consideration of those infinite combinations 
of which unity is capable,it proceeds- by regular steps ; 
and beginning with the, original idea itself, pursues it 
through "all its varieties, as the]^arc formed by the re- 
peated continual addition of unit after unit. Thus 
numbers.aremade to follow ^ne another in* an orderly 
progression, and tlie^ several successive collections are 
distinguished by piirticul^r names. .. .i 

Sec. III....TAtf artful composition of the names of 

Numbers a great help to our conceptions ; 
And here we may take notice cf a wonderful artifice 
jDfiade ulse of by the. mind, to facilitate and help it for- 
ward in its conceptions* For as the advance from num- 
ber to number is endless, were they all to be distinguish- 
ed by different denominations that had no connexion or 
dependence one upon another, the multitude of them 
must. soon overcharge the memory, and render it impos- 
sibie for us to go any great way in the progress of num- 
bering. For this reason it is fto contrived, that the 
change of names is restrained to a few of the first com- 
bination^, all the rest that follow being maried by a 
repetition of the same terms, variously compounded and 
Ibked together. Thus thirteen is ten and three, four* 
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^ffi^ ^^^ ^^^ {outy and so on to twenty, or two tenS| 
when we begin again with one, twoj'&c. until we ad* 
Vance to thirty, or three tens. In this ipanner the 
progression continues I and when wc arrive at ten tens, 
•to prevent confusion by a two frequent repetition of 
the same word, that sum is distinguished by the name 
of a hundred. Again, ten hundred is called a thousand, 
at which period the computation begins ane,w, running 
through all the former combinations, as ten thousand, 
a hundred thousand, ten hundred thousand ; which last 
collection, for the reasons mentioned above, has the 
name of a million apprppriatedto it. With this mil-„ 
lion, we can begin as before, until Lt is repeated a mil- 
lion of times ; when, if we change the denomination 
to billloB?, and advance in the same manner through 
trillions, quartillians, the series may be carried on with*. 
out confusion, to any length we please. 

Sec. IVm.^And of the principal Reasons that our Ideas 

of Numbers are so remarkably distinct. 

► f • ^ • * ' ' ' 

This artful, combination of names to mark the gra* 

dual increase of.pumbers, is perhaps one of the greatest 
refinements of the human under^anding, and particu* 
larly deserves our admiratii^.for the manner pf the 
composition ; the several denon^i nations being socon* 
trived as to distinguish.exactly the stages of the pro- 
gression, and point out the distance from the begin- 
ning of the series. By this n^e^ns it happens, that our 
ideas of numbers arc of all others the most accurate 
and distinct ; nor does the multitude of units assem- 
l)led together, in the least puzzle or confound the un- 
derstanding. It is indeed amazing, that the mind of 
man, so limited and narrow .in its views, should yet 
here seem to shake off its natural weakness, and disco* 
ver a capacity of managing with ease the most bulky 
ajid formidable collections. If wcenquir,eparticularf 
ly into the reason of this, we shall find it wholly owin^ 
to the address of the mind in thus distinguishing num** 
tiers by different names, according to tlie. natural or^ 
der of progression* For as those names are made ta 
grow ont ovyt of another, ^tbey ipay be aptly colaparc4 
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to a chain, all whose parts are linked together hf la 
obvious and visible connexion. Hence it comes to pasS| 
that when we fix ouf thoughts upon any number, how- 
ever great and seemingly unmanageable ; yet, if it is 
once determined to a particular name, we find it easy 
to run back through all the stages of the progression , 
even till we arrive at unity itself. By this means we 
$ee, with a'single glance of our minds, nbt only the two 
extremes of the number under consideration, but also 
the several intermediate parts, as they are united to 
make up the whole. 

Sec y^iB.As they kelp us to a clear Perception ojih^- itt^ 

terjacent Farts* 

Now it is to this clear and accurate view of thein- 
terjacent ideas, that we owe our so distinct perception 
of the various combinations of numbers. And indeed wc 
may observe, in the general, that all our ideas of quan« 
tity, especially when they grow to be very large, are 
no otherwise ascertained than by that perception we 
have of the intervening parts, lying, if I may so say, 
between the extremes. When we look at any object 
Considerably distant from jjs, if we have a clear view 
of the interjacent lands anl houses, we are able to de- 
termine pretty nearly of its remoteness ; but if, with- 
out such a knowledge of the intervening spaces, we 
should pretend to judge of the distance of objectS| at 
when we see the spire of a steeple behind a wall, or be- 
yond a mountaip, every one's experience is a proof h«w 
liable .we are,"in these cases, to be deceived. Just so it 
is in judging of duration* When we carry back our 
thoughts to any past period of our lives, without con- 
sideration of the number of years or months, we find 
that our idea of the time elapsed grows more distinct, 
in proportion as we become sensible of the intermedi- 
ate p!>rts of our existence. At first we are apt to judge 
the distance extremely short ; but when we set pur- 
selves to consider our several successive thoughts and 
actions, the idea of the duration grows upon us, and 
continues to increase as the attention of the miiidj^ripjg^t 
fiiw periods of life iato view. \'\ 
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Set* Vh^tM-Jfiihout namesj vte cannot miaAe any pro^m 

gress in Numdermg* 

Hence it will be easy to conceive how much the tnind 
Is helped forward in its perception of number, by that 
ready comprehension of all the several'stagcs in a pro* 
gression. Which peculfarly belongs to ideas of this class* 
But thiS) as I have before intimated, we derive from the 
Orderly series and connexion of names, insomuch that 
where they cease, the computation of numbers also ceases 
with them* We can have no idea of any sum, without 
k knowledge of all the terms that go before, according 
to the natural order in which they follow one another j 
so that he who cannot,* in a regular 'i^ay, count to nine- 
ty-nine, will never, while that incapacity continues, be 
I able to form the idea of a hundred ; because the chaiii 
that holds the parts' t6ge the r, is to him wholly unser- 
viceable, nor can he represent to his mind the several 
interjacent combinations, without iv^ich it is iippossi* 
ble in this case to arrive at a distinct perception* 

Sec* VII..«.TA^ great advantages of Address in Class** 

ing our complex Conceptions* 

I have insisted the more largely upon this, npt only 
because it is by number f hat we measure all other 
things, as duration, extension, motion, &c. but als6 
bccajise it lets us into the most natural view of the Con* 
4uctand procedure of the understanding, and makes us 
sensible of the great art and address that is necessary ia 
the classing our very complex cqnceptioas. He thatcan 
so put together (he component parts, of an idea, as that 
they shall lie obvi9U3 to the notice o£ the mind, and pre*- 
sent themselves| when occasion requires, in a just and 
orderly connexion, will not find it very difficult to obtain 
clear and accurate perceptions,, in most of those sub* 
j^cts about which our thoughts are conversant* For tke 
' great art of knowledge lies in managing with skill th6 
capacity of the intellect, and contriving' such helps. as^ 
if they strengthen not its natural powers, may yet es> 
pose them to norunneces&ary fatigue, by entangluig and 
perplexing them with considerations remote fiopi tlie 
bttsiacss in hand.» Yfhtn ideas become very cconpteyi 

D 
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and by tbe multiplicity of their parts grow too imwi^My 
to be dealt with in the lump, we must ease the view of 
the mind, by taking them to pieces, and setting before 
it the several portions separately, one after another* 
By this leisurely survey we are enabled to take in tlic 
whole ; and if we can draw it into such an orderly coii)« 

, bination, as will naturally lead the attention, step by 

'Step, in any succeeding consideration of the same idea, 
we shall ever have it at command, and with a single 
rlance of thought be able t6 run over all its parts. I 

'nave therefore explained here,^at some length, the con- 
duct of the mind ia numbering; it seeming to me the 
best model in this kind, whether we consider'tbe many 
advantages derived from such an orderly disposition of 

. our idoas, or the great art and skill displayed in binding 
these ideas together. This also is farther remarkable, 
in the consideration of number, that from it chiefly ^we 
derive the notion we have of infinity ; it being appar- 
ent, \liat, in addiiig number to number, there is no 
end ; the possibility of doubling or increasing our stock 
tn any degree, remaining as obvious to the understand- 
ing, after a great and continued run of progressions, 
as ydnen it first began the computation; 

Sec. VIIL„, TTie Consideration ofNumbity <ifgr€(it Us$ 
in ascertaining our Ideas of Space and Duration^ 

- .' If we now turn our thoughts towards space and du- 
Tation, here too we shall find that we very seldom ar- 
rive at clear and distinct ideas of either, but when we 
introduce the consideration of number, llie more ob- 
"vious and limited portions, it is true, easily slide into 
the mind, in the natural way of perception ; but it 
was the i^ecessity of comparing these together, that 
put usupon the contrivance of certain stated measures 
by which precisely to determine the quantity in e acls 
Thiis, inches, feet, yards, miles, &c. ascertain our ideas 
of extension ; as minutes, hours, days, years, Scc-mea* 
«ure the progress of duration. The lesser parts, as ly- 
ing most open to the notice of the understanding, and 
• being more onia level with its powers, are retained. 
fritli tolerabU exactness"^ and tbe. larger portion^^* 
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when the number of repetitions of which they arc 
made up is known, are thereby also reduced into clear 
and determinate conceptions. A foot, and yard* are 
measures easily comprehended by the mind ; nor do we 
£nd any difficulty in conceiving a mile, when we conci* 
der it as equal to a certain number of yards. If we are - 
still for increasing the. standard, we may take the sc« 
midiameter of the earth, and supposing it equal to 
Bt>00 miles, make use of it as a measure by which to 
ascertain the distance of the sun or fixed stars. Just so 
it is in duration ; from hours we rise to days, jnonthSy 
and years ; by these, repeated, and added tc^etber^ 
we measure time past, or can run forward at pleasure 
into ffiturityi. and that without any confusion or per* 
plexity. 

Sec. lX;.,WitFiout thej are apt to dsgencrate intQ a 
confused and irregular Heap* 
It is however to number alone that we owe thisdis« 
tinctiiess of perception, inasmuch as space and time^ 
considered apart from the regular and orderly repeti- 
tion of miles or years, leave no determinate impres* 
sions in the mind, by which to know and distinguish 
their several portrons. Ideas of either, thus taken in 
at a venture, are a confused and irregular heap, especi* 
^ly where we ende^ivour to enlarge and magnify our 
views, and give full play to the powers of our inteU 
Ifct* Something indeed the mind conceives, vast and 
Tmighty, but nothing that is precise, accurate, and just. 
But when it begins to consider these ideas as made up 
cf parts, and fixing upon such as are proportioned to 
its reach, sets itself to examine how often they are re- 
peated to make up the whole, the perceptions of the un» 
derstanding put on a new form, and discover their ex- 
act bounds and limits. 

Sec. l^»»*dnjimitjf an Object too mightj for thg Survey ^^f 
^ the Human Mind* 

And thus, as before in number, to here in extension 
and duration, the mind* begins with simple and obvious 
notices, advancing by degrees to more enlarged and 
latricattcoaceptiotts. A day, or a furlongs are of. easy 
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apprehension to the undeyvtanding, and by their subdi- 
visions into stiil lesser spaces, exhibit themselves dis- 
tinctly in all their parts. Witli these variously re- 
peated, wc. travel through space and tUne ; so that be- 
ing able to reduce all our ideas of this class, however 
siighty and enlarged, to the clear and determinate^r- 
ceptions of number, we can conduct our thoughts with- 
out perplexity, and never find ourselves puzzled, but 
vhea, presuming too much on our own strength, we 
launch into speculations, that stretch beyond the pow- 
ers of the human intellect. Number may be compared 
|o at line, that, setting out from unity, runs on in a con<^ 
fintied increase of length, without a possibility of ever 
arriving at its uUimate period. So far as we pursue it 
in our thoughts, and trace its regular advances, so far 
our ideas are accurate zni just. But wh6h we let loose 
our understandings, after a boundless remainder, and 
^vould fathom the depth of infinity, *we find ourselves 
lost amidst the greatness of oi»r own conceptions. 
Some noUous, it is true, we have, but such as, exceed- 
ing the dimensions of the mind, lie involved in dark* 
ness and obscurity ; and being destitute of order, m«r 
thod, and connexion> afibrd no foundation whereon ta 
build any just and accurate conclusion. 

Siec. XI....A'(?rer represented in its futt Dimensions^but 
bj an endless and ever growing Idea, 

And this perliaps may b.e the reason why many mo- 
dern philosophers^ in their discourses concerning infi- 
nity, have run into apparent contradictions ; becausci 
encountering an object too large for the survey of the 
understanding, they found themselves surrounded with 
inextricable diiHcuIties, which tlieir scanty and defec- 
tive ideas were by no means able to dissipate or remove; 
The truth of it is, finite ideas alone are proportioned 
"t^ a finite understanding ; and although we are not 
wholly without a notion of the infinity of number, 
yet it ts not such a one as coipprehends and exhausts 
its object, or exhibits it to the mind in its||^H size 
and dimensions. We only see the idea, *as capable o€ 
9^ endless increase, but cannot by any effort of thought 
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tftke la tlie whole prospect ; and indeed it is properif 
l^at part of it which lies beyood the leach of our per* 
ception, and still remains to be taken into the accoant^ 
to which we give the name of infinity* 

Sec. X.1J... •Pur at ioT^fvhet her considered as past of 
to come J Boundles^vf hence our Idea of M$ernitym 
This idea of th( inEnity of number, imperfect as it 
Diay seem^ is nevertheless that by which the mind as-* 
Cends to the conception oi eternity and immensity. For 
when we consider duration^ either as past or to comey 
we^ find nothing to stop the progress of our thoughts^ 
in the repetition of years, or millions of years : the. 
farther we proceed, the more the id^a grows upon us ; 
and when we have wearied ourselves with vain efforts^ 
we must own at last that we can- no more arrive at the 
end of duration, than at the end of number. It is 
true, ihe several generations of men rise and disappear 
in very quick successions ; earth itself may decay ; aad 
those bright luminaries that adorn the firmament of 
heaven, be extingifished^ But the course of time will 
not be thereby disturbed ; that flows uniform and in^ 
variable, nor is bounded by the period of their exist* 
ence. This double view of duration, as having alreadr 
revolved through-^numberless ages, and yet still ad- 
vancing into futurity in an endless progression, pro- 
perly constitutes our ideas of eternity. We speak in- 
deea of an eternity past, an eternity to come, but 
both these arc bounded at one extreme : the formeir 
terminates in the present moment, and therefore has an 
end : the latter sets out from the same period, and 
therefore has a beginning; but, taken together, they 
form a line both ways infinitely extended, and wbicll 
represents eternity in its full dimensions. 

Sec. XIII..*»T/i^ Idea of Immensity derived from th§ 
Consideration of Space ever grofoing on all sides ofus» 
. As* in the consideration of trme, we fix upun tlip 
^sent moment, regarding it as the middle point which 
divides the whole line of duration into two equaj parts | 
ao, in the consideration of space, tlwic particular plac# 
IB wV^k ^v« exiit u looked up«tii »s.a kipd of centre tm 

Da 
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tie Vibole expansion* Prom thence we let looie twtr 
^ought^ oo eveiy stde<*-4ibove, bclow^ around— ^ndfiiut 
w^ can travel on, in*the repetition of mHes, and miU 
lions of miles, without ever arriving at the end. of th«r 
progressiont It is not difficult, indeed, to carry ouc 
conceptions to the utmost bou4l|b of the universe ; at 
least so fkras it falls within our notice. But then the 
imagination rests not here ; it see^ immeasurable spaces, 
beyond, capab|le of receiving new worlds, which it can 
pursue, a^ rising one above another in an endless suc- 
cession. This consideration of space evergrowing ou. 
all sides of us, and yet never to be exhausted, is that 
• which gives us the idea of immensity; which is ill fact 
nothing else but the infinhy of number, applied to cer- 
tain portions of extension, as miles, or leagues, Sic« 
and these conceived as extended every way around us^ 
in infinite and innumerable right lines. 

Le^ XIV. Compound Ideas resulting frim the^ Union 
• of Perceptions of different Kinds • 

^ Hitherto we have considered the 'mind as employetl 
about one and the same idea, enlarging and divcrsify- 
ijig it in various forms. We have seen it rising from 
the most simple and obvious notices to the conception 
of infinity itself ; and taken a view of it in all the dif- 
ferent stages of its improvement, llet us now proceed 
to the more complicated act of composition, when tlic 
mind brings several ideas of different kinds together, 
and voluntarily combines them into one complex con- 
ception, ^uch for instance, is our idea of a tune^ as 
comprehending a variety of notes, with many differ- 
ent modulations of sound. And here it is to be observ- 
ed, that though the complex idea may be excited'in us, 
hy hearing the air itself struck off upob a proper in- 
•mment ; yet, considered originally, it still belongs 
to thisclass of perceptions, which are distinguished as 
file arbitrary collections of the mind. It was the mu- 
l^ian, of composer, that combined the several note9| 
Siitd determined the order in which they were to follow 
•ne another ; nor had that pccujiar composition of 
founds any real union in]>atuire, before thoywef^^boa 

7 » • ' 
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brought together la his mirtd. Of the same njLture ai 
nost of our ideas of human actions ; for though mar 
of them come to our notice by seeing the actions then 
selves^ or hearing them described by others, as disti 
Umgf carving f treason^ Scc^.yet it^-is plain that the 
must have been projected and' contrived in the mind < 
man before they had a real (existence* i . 
Sec. XV««»,/r0t9 the. Mind is determined in: ma Ait 

these Cambinaticms. ' t ' 
It ts here t)iat 'the < understanding has the greate; 
acbpe, and finds most employment for it& active powen 
nor indeed i^ i^ossible to set any bounds to the ide; 
of this class ^ tne combinations already made being a 
most innumerable, and those yet in the power of tl 
mind afibrding an endless diversity^ It may not, hov 
ever, be amiss to conuder how we conduct ourselvt 
amidst so great a variety, and by what rules we pn 
ceed in making those combinations to which we hai 
affixed p^ticular names, while others, perhaps, no lei 
obviou^, are neglected* The idea of killing, for ii 
stance, joined to that of a father, mikes a distinct sp 
Cies of action, known by the name oi parricide i It w^ 
dloobtless as obvious to distinguish betw^n the killiii 
of an old man and a child, which yet we find is not dom 
both these actions being comprehended under the gi 
neral 'namj^^ murder. By what views therefore does 1 1 
iBin4 regiPne its combinations ? Why is it determin; 
to one collection of ideas rather than another? Tli 
cannot be urell understood, without observing, that 
is the end of language to communicate our thougl 
one to another. Words are. the signs of our ideas, a '■. 
serve to express the conceptions of the mind. Now i 
apparent, that such conceptions as are most apt to oc< i 
in the commerce of life, would be first distii^uished : 
partfcular names ; the frequent occasion men have, < 
mentioning these aihong themselves^ rendering this 1 
solutely necessary. But as many of these concepti i 
are collections of diffepent simple ideas, hence we 
tosensihly led to sucli. peculiar combinations, as i 

most servtceabietOjpttitpoaeaio^aHituaMB^^^^ttf^ > 
'Communication. 



4» PUNCAN'S ELEMENTS 

- Scc« 'Xyh*»^Tdeas af Human Actions ofl en forme j^ l^« 
fore the'Atiiofis themselves exiit^ 

Let us suppose, in the first begtnninigs of societfy 
t cbmpttiy of iegislaton met together^ in order to coa«» 
ilult on proper regulations for the gorernment of the 
community. If they are meni of pr^^qence and foresight, 
they wilt haturaUy obaerise many new occurrences, 
likely to arise from this coalition of mankind, and 
their living together in crowds. Perhaps the age in 
which they liye, has not produced an instance of one 
man's killing sanother; yet from the knowledge of 
their own framcy and their power of doing hurt, they 
conceive this as a possible case, and are willing to pro* 
Tide against it. Thus all the ideas that enter into the 
eomjdex one' of . murder, are brought together, and 
united into one conception, befoi*c the action itself 
laeally exists. It is not, however, thought necessary to 
take into consideration tiie age of the person ; the 
chief thing in view being to prevent the putting mi 
end to another's life unjustly, whether old or yoimg ; 
and therefore the pe|ialty equally effects both cases* 
But when they come to consider the relation in wlyiclb 
the person killed may stand to the murderer, here 
there appeafs a manifest difference ; as it adds to the 
crime, when committed upon a benefactog^and ren* 
ders it particularly heinous in the case J^p father* 
This last, therefore, is made to constitute a distinct spe* 
eies of action, and has a peculiar punishment allotted 
to it. Thus we see bow men, according to their dif. 
fcrent manner of life, and the relations they stand in 
^ to one another, are naturally led to form several c6U 
lections of simple ideas, preferably to others, as £ore« 
•teing they may have frequent occasion to take notice 
of such precise combinations. And because it would 
be tedious in conversation, every time these com]^x 
aotions occur, to enumerate all the ideas of whicli 
they consist ; therefore! for the sake of ease and dis« 
patch, they give them particular names, and thereby 
reader tbcxomiMstiiwM fixed, aad pevsaunelll* 
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" Sec. XVIL.t.TA^ necessity of Mutual Intercourscj 
and Men^s particular Aims in Life^ a great Source 
of Complex Ideasm 

That it is in this manner we come by our complex 
ideas, which multiply npqn us according' as ^he exi* 
gencies of society require, or our pursuit^ method of 
life, andjdififerent aims^ throw occasions in, our way^ 
of con^ibining such and such perceptions together, 
might be easily made appear, by ajshort view of the; 
combinations themselves. Humai\ actions, as occur- 
. ring most frequently^ and affording large matter df 
conversation, debate, and .enquiry anaiong men, haviC 
been very nicely modified, and distinguished intx> 
' classes, according to the several .circurastaneet roosut 
likely to attend them* In. like manner, the arts and 
sciences, in proportion as they are cultivated, leading 
us into many compound views of things, which *other* 
wise would never offer themselves to the considers^ 
tion of the mind ; the -complex ideas of this sorty 
with the names by which they are expressed^ are, w^ 
find, the work of such particular nations, where thefe: 
arts and sciences have chiefly flourished. The Gx^^kn^ 
for instance, excelled in learning and polite lcaoif|« 
ledge ; hence many of the terms belonging to rhetoric 
poetry, philosophy, physic, Sec. come, originally frost 
their language. Modern fortification has received its 
greatest improvements among the French'j and ac^ 
cordingly the ideas and terms of the art are mostly deri« 
ved from writers of that nation. In Italy, architei^v 
ture, music, and painting, have been the great cxcr* 
cise of the men of genius ; it is therefore .among them 
that we find the several complex notions belonging te 
these parts of study, a^ well as the names by iirhich 
they are' expressed ; nor can we discourse accurately, 
and minutely of the .above-mentioned arts, without 
liaving recourse to the language of that climate. And 
ii we descend into the'|>arttcular callings and profes« 
sioas of men, they have all their peculiar collections of 
ideas, distinguished by their several names, and hardly, 
known but to such as are conversant in that manner d[ 



46 DUNCAN'S ELEMENTS 

life. Thus calcination, cohobation) filtration, kc#.are 
-t^ords standing for complex ideas fremiently framed in 
the minds of chynjists, and therefore familiar to men of 
that employment." Yet as these, and such like com- 
binations, seldom' ocGur in common life,' the generality 
of mankind, we; see^are in a great measure unacquaiut* 
ed with them.. 

Sec. XVIII....fi'3?nctf different Sets of them prevail in 
different Countries : and Words in one Language have 
none to ansvfer them in another. 
I might pursue these speculations farther, and shew 
how the several fashions, customs, and manners of one 
nation, leading them to form many Cofnplex notions 
vhich come not so naturally in the way of another;; 
different sets of ideas prevail iii different countries, 
ftnd of course have names appropriated to them in 
the language, to which there are no words that an- 
swer ill another. The procedure and forms of our 
courts of justice have introduced many terms into the 
'English law, which stand for collections of ideas framed 
"Sinlong no other people. Nor would it be possible to ren- 
'^er these terms by any single words of another lan- 
-guage ; because, where ideas themselves prevail not, 
•there are no names provided to express them. In thia 
case, therefore, it becomes necessary to us^circumlo- 
•cutionij'acedetumrerate the several idea« comprehended 
iii the collection, if we would' so express ourselves, as_ 
to be understood in the language of other nations. 
-Nay, even among th^ same people, the chnuge of tris- 
"toms and c^inions frequently brings new sets of ideas^ 
'Which, of course, must be distinguished by partici^Iar 
names ; while, at the same time, the notions of former 
ages grow into disuse, and the words answering them 
kre wholly laid aside, or employed in a signification diit* 
fcrent from w hat they had before. 

Sec. XIX..«.TA/>, tooj tlu eausj^jhat Lanjuager 

* are in a perpetual Jlux. 

Thus languages are iii a perpetual flux, and by de» 

grees vary so much from their original frame, as to be«> 

;€oaie u&iAtclligibic even to the descendautt of tho^e 
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wlo speak them. If we run back into the ages of chi- 
valry in England, when tilti ahd tournaments were iii 
fashion, how many complex ideas, peculiar to thnt mod^ 
of life, shall we find- familiar among the men of those 
times, which arc now little known or attended to? On 
the contrary, the improvements in arts and sciences 
that have since taken place, have led us into innumera*- 
blc views of things, to which our fore-fathcrs^wcre pcr^ 
feet strangers. But I shall not push these reflections an/ 
farther, believing that what has been said tvill be suffif 
cient to show the origin and progress of our.compo))nd 
ideas, and how the mind is directed in the choice of tht 
combinations it makes. We therefore proceed to tfie 
consideration of abstract, idcasi whicji majce the tuh« 
Jcct of tl^ following article. 



ART. II. 
: OF ABSTRACT OR UNIVERSAL IDEAS. 

Sec»> I....Genrr«/ Ideas formed hy the Abstraction 0/ 

the Mind. 

HAVING dispatched what wis necessary to be said 
concerning' our compound ideas, considered mere* 
ly as they^ are combinations of the understanding, it is 
now time to explain how we come by our general no- 
tions which serve to represent to us a multitude of in- 
dividuals and are the standards by which we rank things 
into sorts. And this, as we have before intimated, is 
done by the abstraction of the mind ; which act may 
be extended to all our ideas, whether simple, compound} 
or of substances. If, for instance, we fix our attention 
on any particular colour, as iscarlet, we can leave out 
the consideration of all present cirxumstances, as. the 
subject in which it inheres, the time and place of seeing 
It, Sec. and retaining only the impression itself, make' 
it a representative of that quality or appearance, where- 
ever we chance to meet with it. It is thus that abstract 
snd uuivers&l ideas are framed ; for the mind regarding 
tair the scarlet colqvri whMi one day it obsertcs f^t*^ 
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liaps in a picc« of clothf iinotli^r in % picture, an j i 
third in tlie rainbow ; the appearance is conceived to 
be the same in all these objects, and therefore is called 
by the samexiame* 

See* II.*.«^// the Perceptions of the Understanding 

particular* s 

' But to enter a little more closely into this matter, and 
show that these our general conceptions are the mere 
Creatures of the understandllig, it may not be amiss to 
take notice, that all our perceptions of things, whether 
"We derive them from sensation or reflexion, are of their 
own nature particular, and represent to us single, de* 
terminate objects. When we see a horse, for instancei 
hi the fields, our idea is that of an individual. If we 
hear a sounds it is soniething particular, and different 
from what we hear .at any other time* Every pcrccp* 
tionof the mind is distinct from every other perception; 
iiay, and every idea brought into view by the imagina* 
tion, as when we frame the image of a li'on standing 
before us, is still. singular, and represents a single object* 

Sec. lIiw*%»TheIdeaofthe Spe^es represents vthitut 
common to different Individuals* 
But wh.cn we come to take a view of these sereral 
particulars, we readily observe among some of them 
^ resemblance ; and framing to ourselves an idea of 
those things, jn Which, any of them are found to agree^ 
we thereby get a general notion, applicable to man3r 
individuals* Thus horses are found to resemble one 
Quotherin shape, voice, and structure of parts* The 
idea, which takes in only the particulars of this resem*^ 
blance, excluding what is peculiar to each single ani* 
mal, becomes of course common to^all creatures of 
^hat kind) and is therefore the representative of a 
whole class of beings. Accordingly ttie name of that 
general idea is given to every animal in which that 
shape, voice, and structure is found; for the word 
horse, implying only these particulars, must belong to 
jail creatures wherein they exist. This is the first step 
or gradation in the forx^ing of abstract notions, when 
Ike pind cp^fii^es itself t%tbe consideration of indiYi«> 
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dualS) and frames an idea that comprehends such only 
under it. The rank or class of things answering, to- 
this idea^ is called species in the language of the 
schools. So a horse is a certain species of animalsj an 
oak is a species of trees, and a square is a speties ot 
fourrsided figures. • 

Sec. IV....TAtf Idea of the Genus represents what h 
common ta, several Specie Sm 
When we have thus learned to rank individuals into 
sorts and classes, according to the resemblance found 
among them, the mind proceeds next to consider the 
species themselves, and often in these too observes ai 
certain likeness. Whereupon, throwing out all those 
particulars wherein the several species, are found to 
disagree, and retaining only such as are common to 
them all, we thereby frame a still more general idea, 
comprehending under it a variety of diflfcrent species* 
Thus a sparrow, a hawk, and eagle, Sec. are distinct 
species of birds, which have each their peculiar shape 
and make. They nevertheless resemble one another, 
in being covered with feathers, and provided with wings 
that bear them through the air. Out of these parti- 
culars we form a new idea, including all the Common, 
properties of the feathered kind j and appropriating to 
it the name of birdj mark by that word another class of 
things, of a higher order than any of the former. This 
superior division, which extends to several species at 
once, is called in the schools the genus j^znd is the second 
step the mind takes in advancing to universal notions. 

Sec. Y,*,*The 3ft nd may advance by manifold Grada*' 
tionsy in rising from Particular^ to Qeneralst 
And thus have I given a short, but, I hope intelligi- 
ble account, of the business oi genera and species^ about 
which so much has been said in the writings of logici- 
ans.i Speeies^ in strictness and propridty ^f speech, *i4« 
euch a rank or cl^ss of things, as comprehends under 
it only individuals t genus advances still higher^ and- 
takes in a variety o£ distinct species. It is, however, to 
. be observed, that the mind in rising from particulars 
.to generals, docs not confine itself to one or two gra* 

£ 
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dationsy but may carry its views through the whole 
•xtent mi things^ until at length it arrive at an idea 
embracing the universal compass of nature* For when 
ift have ranked things into sorts, and reduced these 
again to the hijgher order or genttSj these genera are 
Btill found to resemble one another in some particu- 
lars, which being collected into one ideay'^orra a new 
and more comprehensive division of things* Thus 
-^rd is iLgcnfisy embracing all the varieties of the fca« 
tbered kind* Fish implies the several species of living 
creatures which inhabit the waters, ^adruped and 
insect zrt also universal ideas^ that take in many iufe- 
yior distributions and classes. Yet all these different 
•rders of being) have this in common, that they are 
provided with organical bodies, fitted for the purposes 
of life and spontaneous motion* An idea, therefore, 
comprehending only these last particulars, will equally 
belong to all the divisions before enumerated ; and the 
irord animal^ by which it is expressed, becomes a gene- 
ral name for the several creatures endued with life, 
sense, and spontaneous motion* If we are for carry* 
ing our views still farther, aod framing a yet mor^ uni- 
versal notion, we can cast our eyes upon both the ani- 
mate and inanimate parts of nature ; wherein we find 
this mutual correspondence, that they exist, and con- 
tinue in being* This last idea, therefore, of being in 
general, comprehends under it all the varieties of 
things, and may be universally applied to whatever 
lias either life or existence ; so that in respect of the 
present frame of nature, it is ^e highest and most uni- 
versal idea we have. 

S^c* \'L**»Whence manj intermediate Steps betnveen the 
highest Genus and lowest Species. 

In this series of notions, rising one above another,^ 
ip. the degree of universaTity ; that division, which 
comprehends under its several genera, is called in the 
schools the higher genus ; ,which denomination conti* 
nues, until we arrive at the last advance of 'the under* 
standing, when, being come to the most general of alt 
id^asi that idmits not of jTsuperror, it is distioguisbod 
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ky the n^me of the genus generaUssimumm In like man- 
ner the several genera^ comprehended under a hig^r 
gefiusy are, in respect of it, considered as species ; and 
as these two last have species under them, the inferior 
divisions are, for distinction's sake, termed lower spt^ 
cies. Thus the progression continues, and when . we 
come to the lowest subdivision of all, comprehending 
enly individuals, which, as I have before intimated^ 
constitutes the properjipecles, this the schoals denomi*- 
hate the species specialissima* All that lie between 
it and the highest distribution of things, are the intep- 
mediate genera and species, which are termed, eachiii 
their turn, genus generalius^ t>r ipecies speeialiory ac« 
cording as we- consider them in the ascen<tiag or de* 
scending scale of our ideas ; or, to speak in the lan- 
guage of logicians, according to their ascent or descent 
in linea predicamcntali. 1 should not have entered sa 
far into these verbal disquisitions, had not the terms 
here .exphnned, been such as frequently occur ia thq 
writings of philosophers ; insomuch that without some 
knowledge of them we must often be at a loss, in the 
prosecution of these studies. Besides, it is both curious 
and useful, to see the gradual progress of the mind, in 
its advances from particular to general conceptions*-* 
to observe it ranging its ideas into classes, and esta* 
bljshing a just and regular subordination in its views 
and notices of things* 1*his is the shortest way to 
knowledge, and affords the best means of preserving the 
order and due connexion of our thoughts, so as ta 
tnake them subservient to the increase of science. For 
when we see how things comprehend, ' or are compre- 
hended in,, one another, we a^e able to discover the mu« 
tual dependence of all the several branches of know* 
ledge which leads us into the true and natural method of 
conducting our understandings in the search of truth* 
Sec. VII....Gfntfra/ Ideas the Creatures of the Under^ 

standings > 

From what has been said, it is evident, that gene* 

ral ideas are the creatures and inventions cl the under- 

standing. Nature, it is true, in the production of 

things, makes many of them alike : but it U the aiofi. 
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alone, .that collects the particulars in whichthey zgreCf 
into one idea, and sets it up as a representative of ma- 
ny individuals* And now I think we may venture upon 
that much-agitated question, where do the genera and 
species of things exist ? To which I answer, in the 
mind. Uni9€rS4iiity belongs not to things themselves, it 
being apparent, that they are all particular i^n their ex- 
I istence. However, as they often have many properties 
la common, the understanding, by uniting these into 
«ne conception, obtains a general idea, under which it 
ranks all the several objects wherein these properties 
iire found. So far indeed we must allow, that the par* 
.tscular combination of properties, which constitutes the 
^enus or species, exists in all the individuals referred to 
that genus or species ; but then it is in conjunction with 
other properties, by which these individuals are distin- 
guished from one other* Thus the collection of simple 
-ideas, signified by the worjd birdy is to be found, Ibr in- 
stance', in a hawkf or any other single animal, to which 
-we apply that general name : but the notion itself, ab- 
stracted from all the particulars to which it belongs, 
has evidently no existence out of the understanding* 
There is. not a being in. nature that can be called a bird 
in general,, or that does not. necessarily imply, in the 
very conception of it, several simple ideas, besides those 
marked by that word* For the name, in this case, sig- 
nifies no more than an animal covered with feathers, and 
provided with wings, without regard either to shape, 
bulk, or the particular time and place of itrexistence* 
These last considerations, however, are inseparable 
from the reality of tilings, and therefore must be added 
to the general idea, before we can conceive any thin^ 
conformable to it actually brought into being* 
Sec* yill,»;Cansidered aparty they exist only in the 

Mindy but in conjunction with other Ideas, in the in^ 
. dividuals comprehended under them* 

Hence we see at once, what sort of an existence ge- 
neral natures have. Considered apart, and by them- 
selves, they are wholly the workmanship of the under- 
standing, and derive their being and reality from it ; 
^ut viewed iu conjunction with other ideas that co-exi&t 
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irith them in the several objects of nature, they are to 
be found in the individuals to ^which they refer ; and 
therefore, according to this way of conception, may be 
ssdd to have an existence in them. Thus, so long at 
the ideas answering to the words man or trecy continue 
general and undetermined, they have no real object^ 
answering them in nature ; nor can the. collections o£ 
simple ideas, marked by these name;, while all others 
are suj^sed excluded, exist any where out of the ttn« 
derstanding. NeVertheless, jis all the simple ideaSf in* 
eluded in the general notion of man^ are to be found iit 
ertry particular man—- and all those implied in the no* 
tion of a treey in every particular f r^^— >bence the general 
nature of maitj exists in every individual man, as doet 
the general nature of a tret, in every individual trtc. 
Sec* IXtf.Differenct of Ideas considered as compawnd 

and as universai. 
One thing still remains to be observed, with regard 
to these our general ideas ; that, though many of t}ieni 
are evidently combinations of difierent simple ideas, and 
according to that way^of considering them, are include 
ed in the first division of our complex conceptions, those^ 
namely, framed by the composition oi the mind ; yet 
we are carefully to distinguish between an idea, as it is 
compound, and as it is universal. In the first case, the 
nind chicly considers the several ideas that are con«> 
bined together ; or, in other words, all the attributes^ 
qualities, or parts, that are contained in any idea. Thus 
the idea of a bird, includes life, sense, sj^ohtaneous mo* 
tion, a coverisg of feathers, wings* Sec* none of which 
can be left out without destroying the very nature of 
the idea, and making it something quitr different from 
what it was before* This way of considering things 
according to the number of their parts and properties^ 
is called by logicians the comprehension of an idea. But 
the universality of our notions implies quite another 
turn of thinking, in as much as it fixes the regard of 
the mind, upon the silbject to which our ideas extend^ 
or the individuals and species comprehended under them* 
In this sense, the idea ahsweringto the word bird^ takes 
In the several speeiesof the feathered cr^atibui theAaml)^ 
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\h^'cagUj :sparravfj /^A, and innumerable others^ td lit 
vhich it may with equal propriety be applied* And 
here it is remarkable, that the idea^loses nothing of its 
lorce or comprehension^ by being restricted to a parti* 
cular kind. W.hen I 5ay the bird. of Jove^ though in 
this case the idea is restrained to the eagle alone, it still 
remains as distinct, and includes as many simple ideas 
in its composition, as when, before, it was, extended to 
all the di£erent tribes of feathered animals. 
See. X... The tomprehension and extension of our IdeaSm 
. We see, therefore, that our compound ideas may 
continue the same in respect of their attributes, or the 
number of parts, and yet vary considerably in the degree 
pf universality* The general idea of mptn is the samei 
whether applied to the whole human race, or those of 
^ny particular nation* When I affirm, for instance, of 
mankind in general, that their knowledge falls short of 
perfection, and afterwards make the like observation of 
the men of the present %ge j in both cases, the word 
wan stands for one and the same collection of simple 
ideas ; but in respect of the individuals to which it is 
applied, there is a great and manifest difference* That 
is, the term, man, denotes one invariable comp6und 
idea ; which^ notwithstanding, considered as a general 
notion, n\ay be contracted or enlarged at pleasure* 
And as in the former case, the several parts of th6'com» 
pound idea are called its comprehensions so in the lat* 
ter, the individuals, to which the universal idea is ap« 
plied, are called its extension* 1 might add many more 
observations on this subject, but choose rather to stop 
;l)ere, having said^enough to explain the difference be- 
tween compchgid and abstract ideas, and show the pea« 
^on of my ranging them under distinct heads* 
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OF OU^ IDEAS OF RELATIONS. 

Sec. h^^.Ideas of Relations exceeding numeroui^ 

I COME now to the third and last divfidon of those 
ideas^ which I consider as the crtaturet and wprk- 
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vtatifthlp of the vjiderstanding ; siich, nstmdy,' ti arise 
from the compariDg of things one with another. For 
the mind, in its views, is not tied to single objects ; hnt 
can examine their references and respects, in regard to 
otherjSf brought uqder consideration at the same time. 
And when it does so, and thence derives new notices of 
things, the ideas thus got ^re called relations, and make^ 
I am apt to think, the largest class of ill oiirpercep* 
ticrlns* For every single object will adroit of almost In- 
numerable comparisons with others, knd in this sensb 
may become a very plentiful source of ideas to tl^ un^ 
4erstandingC Thus, if we compare one thing with ano- 
ther, in respect oi bulky we get the.id; as oi^r^aterylessy 
or equality; if in respect of time; of older and jaji/n^^r/ 
and so for other relations, which we can pursue at plea* 
sure, almost without end ; whence it is easy to conceirey 
how very extensivp this tribe of our perceptions must be* 
Sec. 11.:, Men cliiejiy determined to particular Com^ 

parisons by4he Wants and Exigencies of Life. 
' I shall not pretend to trace out these ideas particu* 
Urly, nor indeed so much as to enumerate their several 
divisions ; it being enough to observe, that her^, as 
well as in the other kinds of our complex ideas, we 
bound ourselves, for the most part, tc/such comparisons^ 
as the exigencies of society, the wants of life, and the 
different professions of men, render necessary $ and are 
more or less accurate in tracing out the relations of 
things, according to the degree of importance they 
Uppear to have in these respects. The - relations, of 
men one to another, arising either from the ties of bloody 
their several ranks and places in the community, or a 
mutual: intercouse of good.ofB^ces, being of great weight 
and concern in the conimerce of life, have in a.particu« 
lar^ manner engaged our attention, and arc therefore 
very iiiinutely described. For the same reason, metn 
Jiave found it necessary, to determine, as exactly as 
possible, the various dependence of things, as theiir 
happiness is nearly connected with this knowledge* 
When we consider objects merely in respect of exist* 
ence, as either giving or receiving it, we come by the 
|dca;sofjCtii«catf^effixts noriieedlaienuoAhowiaitfJl 
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the welfare of manktnd depends on an extensive iriev 
^ things, as they stand connected in this relation ; it 
being eyident, that the several schemes and purposes of 
life, are all conducted upon a previous supposition, that 
certadn known causes will have their usual regular ef^ 
fects, and such and such actions be attended with such 
and such consequences* 
Sec. IIL..* Relations of Creator and Creature, bV« f 
But thcjre are other relations of this kind, besides 
these that regard merely existence ; as when we also 
take into the account the additional gifts of a capa- 
city for happiness, and the means of attaining it; 
which constitutes the. relation of Cr^a^^r and ereature^ 
in the more solemn acceptation of these words* Again, 
when we consider the great Author of our being, not 
only as the Creator of the universe, but also as pre«- 
serving and holding it together, and presiding over the 
present frame of things with uncontrouled dominion ) 
he then appears under the notion of a moral Governor^ 
to whom we are accountable for our actions, and the 
use we make of those powers and faculties we derive 
from him* Now as it is of the highest consequence 
for men, not to be unacquainted with these, and such 
like relations ; hence we find, that the wisest natiomt 
and such as best understood the true application of the 
powers of the mind, have always made it their chief 
study to regulate and ascertain these ideas, and trace 
them in all their consequences* And thus we may, in 
some measure, perceive, how the mind proceeds in 
comparing its ideas together, and by what views it is 
chie€y governed, in framing the complex noiions of this 
clas8,'by which it represents the various habitudes of 
things, I shall only add upon this subject, these two 
observations. 

Sec* I V.*.Our Ideas of relations very clear and distinct. 
First, that our ideas of relations, are for the most 
part very clear and distinct* For the comparing of - 
things together, being a voluntary act of the mind, 
we cannot but suppc^se that it must be acquainted with 
its own views in the comparison; and of course have . 
^ clear concepti<H» of the foundation of that fciatkoB) 
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it sets Itself td enquire into. Thus the relation of 
cause and effect, implying only that one thing produ- 
ces, or is produced by aether, v^hich notiens are ai« 
"ways distinctly settled in the u^iderstanding before it 
goes about to make the comparison ; it is evident, 
that the idea representing this mutual respect of ob- 
jects, ff'ill be no less clear, than are the notion^ them- 
selves upon which the relation is founded. And what 
is still more remarkable of the ideas of this class ; 
they cease not to be distinct, even where the subjects 
compared are but very imperfectly known. For 1 can 
well enough conceive, that one thing has produced 
another, and that therefore they stand related as cause 
and effect, though my ideas of the things themselves 
may perhaps be very obscure, and cpm^ far short of 
representing their real nature and properties. I doubt 
not but it will be readily owned, that our idea of the 
universe, considered as comprehending the wliolc 
frame of creat^ things, is very inadequate ; and I 
think it is still more apparent, that our notion of the 
Supreme Being comes not up to the excellence and 
perfection of his nature. Yet we very well .understand 
-what is meant by calling God the Author of. the 
■world ; and though we comprehend not the manner 
of his producing it, £nd no difficulty in framing the 
ideas, the relative words Creator and creature stand for« 

ScCt Y •••.Ideas of Relations among the most important 

Conceptions of the Mind* 

I have yet another observation to make upon this 
subject ; and it is, that our ideas of relations are among 
the most important conceptions of the understanding, 
• and afford the largest field for the exercise and iih- 
'provement of human knowledge. Most of our en^ 
quiries regard relative ideas, and are set on foot witk 
a view to investigate the mutual habitudes of things. 
The mathematician has taken quantity for his province, 
and teaches us how to compare magnitudes of differ- 
ent figures and dimensions^ in order to judge with 
certainty of their relative propetties. The philosopher 
Attaches himself to the chain of causes and effects, and 
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endeav6urs to trace out tM^yartous dependence of 
things considered in this RJlJl^ In fine^ whither do 
ail our researches tendi iNit. by means of certain 
known properties and relations, to find out others that 
•tand some how connected with them ? As for the 
importance of these conceptions, no one can call that 
in question, who reflects ; that from our relations to 
our Creator and one another, arise, all the duties of 
morality and religion, and that the correspondence of 
the several objects p£ nature, to the organs of the 
body, and faculties of the mind, is that by which 
alone we can judge of what will procure us happiness 
or misery* Whence it is evident, that without an 
exact knowledge of these relations,, we must wander 
on in life with great uncertainty, and may often plunge 
into calamities and misfortunes, by thdse very pur« 
suits from which we expected nothing but joy and 
pleasure*. 

Sec. Yh,w*Eecapitulaticn* 

Thus have I gone through the several divisions of 
ottr ideas, which f have endeavoured to represent in 
such a manner as their vast extent may most easily ap« 
pear, and the conduct of the mind in framing them 
be distinctly. apprehended* I might easily run itfto 
other distinctions, by considering " them as clear or 
obscure, adequate or inadequate, true or false* But 
the limits of this tract will not allow my entering ^ 
more fully into the subject, and I think it the less 
needful, because the very names are almost sufficient 
to convey a notion of these several kinds of ideas into 
the mind* But as the division explained above seems 
to be of great importance, towards settling in the un* 
•derstanding a just view of the progress of human know-* 
ledge, and the steps by which it advances from one 
degree of improvement to another^ I shall here run 
over it again in as few words as possible, that the 
whole process may be seen at once* Our ideas are all 
derived into the understanding, either by sensation or 
reflexion* This, however, is observable, that one and 
the same object often excites a variety of peicef tioas 
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at one^9 ^rkich are nevertheless readilv' distinguish* 
edby the mind, and appear each under a fWrm pe* 
cuiiar to itself* These constitute our primary and 
original notices^ and are easily known from all others, 
in as much as they are entirely void of ptui-ality, and 
cannot be divided into two or more different ideas» 
They are also the materials out of which the others 
are formed^ and are tiherefore^ by way of distinction, 
called simple ideas* But the mind, though it has no 
power over these, either to fashion or destroy them, 
can yet combine them in an infinite number of ways ; 
and from their various combinations result all our 
complex ideas^ which are of two) principal kinds. First, 
such as are derived from without, and represent those 
combinations of simple ideas, that have a real existence 
in nature* Of this sort are all our ideas of substances* 
Secondly, the conceptions formed by the mind itself, 
arbitrarily uniting and putting together its ideas* And 
as this makes by far the largest class, and comprehends 
all those ideas which may be properly termed our own/ 
as being the real workmanship of the understanding ; so 
they fall very naturally under three distinct heads* For 
either the mind combines several simple ideas together, 
in order to form them into one conception, in which 
the number and quality of the ideas united, are prin- 
cipally considered ; and thus it is we come by all our 
compound notions : or it fixes upon any of its ideas, 
whether simple, compound, or of substances ; and, leavf 
ing out the circumstances of time, place, real exist- 
ence, and whatever renders it particular, considers the 
appearance alone, and makes that a representative of 
all of the kin4 ; whence our abstract and universal 
ideas are derived : or lastly, it compares things one 
with another, examines their mutual connexions, and 
thereby furnishes itself with a new set of notions, 
known by the name of relations, which) as has been al- 
ready remarked, make by no means the least important 
class of our perceptions* This division of our ideaS| 
as it seems to be the most natural, and truly to repre-^ 
sent the manner in which they are introduced into the 
ipifld, so IbelieyeitwiUbc foimdtoconsprehcud theai 
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in all their varictieg. I ahall therefore now proceed ta 
aflfer some observations upon language, as being the 
. great i^trument, by which we are enabled to make our 
ideas aiid perceptions known to others* 

OF WORDS, CONSroERED AS THE 
SIGNS OF OUR IDEAS. 

t 1 . s I . . . • 

Sec. l.%0»^Words furnish the Means of recording our 

ovm Thoughts* 

W£ have seen how the njind comes- to be -first 
furnished withideaS) and by what methods it 
contrives to diversify and' enlarge its stock : let us now 
consider the means of making known our thoughts to 
others, that we may not only understand how kiiow- 
ledg« is, acquired, but also, in what manner it may be^ 
communicated with the greatest certainty and advan- 
tage. For our ideas, though manifold and various, are^ 
:rievertheless, all within our own breasts, invisible to 
others, nor caa of themselves be made appear. But 
God designing us for society, and to have a fellowship 
with those of our kind, has provided us with organs fit* 
ted to frame articulate sounds, and given us also a ca- 
pacity of .using those sounds as signs of internal con- 
ceptions. Hence spring words and languages ; for 
having once pitched upon any sotSnd, to stand as the 
mark of an idea in the mind, custom^ by degrees, estab- 
lishes such a connexion between them, that the appear- 
ance of the idea, in the understanding always brings 
to our remembrance the sound or name by which it is 
expressed ; as, in like manner, the hearing of the sound 
ne>^r fails to excite the idea for which it is made to 
stand. And thus it is easy to conceive^ how a man 
n?ay record his own thoughts, and bring them again 
into view, in any succeeding period of life. For this 
connexion hieing onc« settled, as the same sounds will 
4Jlwa^^ ^erve to^excite the same ideas y if he can bpf. 
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cbntnve to register his words, ih the order »nd dispo^ 
sition in -which the present train of his thoughts pre- 
sents then\ to his imagination ; it is evident he will be 
able to recall these thoughts at pleasure, and that too 
in the very manner of their first appearance. Accord-* 
ingly we find, that the inventions of writing and paint- 
ing, by enabling us to fix and perpetuate such perish- 
able things sCs sounds, have also furnished us with the 
iheans, of giving a kind of permanency to the transac- 
tions of the mind, insomuch that they may be ih the 
same manner subjected to our review, as any the other 
abiding objects ot nature. 

Sec. ll*,*fAnd of the mutual Communication of Knov^* 
ledge from one Man to another* 

But besides the ability of recording our own thoughts 
there is this farther advantage in the use of external 
. signs, that they enable us to communicate' our senti'- 
ments to others, and also receive information of what 
passes in their breasts. For any number of men, hav- 
ing agreed to establish the same sounds as signs of the 
same ideas, it is apparent, that the repetition of these 
sounds must excite the like perceptions in each, and 
create a perfect correspondence of thoughts. When 
for instance, any train of ideas succeed one another in 
my mind, if the names, by which I am wont to expi;(88 
them, have been annexed by those with whom I con- 
verse, to the very same set of ideas,. nothing is more 
evident, than that by repeating those names, according 
to the tenor of my present conceptions, I shall raise in 
their minds the same coiirse of thought as has taken 
possession of my own. Hence, by barely attending to 
what passes within themselves, they wiH also become 
actjuainted with the ideas in my own understanding, 
and have them in a manner laid' before their vie^. 
5o that we here clearly perceive, how a man may Com- 
municate his sentiments, knowledge, and discoveries 
to otliers, if vthe .language in which be converses, be 
extensive enough to mark all the ideas and trunsactions 
of his mind. But as this is not always the case, and 
• »cn are often obliged to invent terms of their own, t<f 
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express new views and conceptions of thing ; It niay be 
asked, how, in these cifcnmstances, we can become ac» 
quainted with the thoughts of another, when he makes 
use of words to which we have never annexed any ideas, ' 
and which, of course, can raise na perceptions in our 
Hiinds? Now, in order^:o unveil this mystery, and give 
some little insight intb the foundation, growth, and 
improvement of language, the following observations 
will I am apt to think, be found of considerable moment. 

Sec. 111,. ^.Simple Ideas cannot be conveyed into the 
^-^ Mind by Werds^ or a Description ; 

rii*st, that no -word can be to any man the sign of an 
ideay"*^till that idea conies to have a real exigence in his 
mind. For names being only so far intelligible, as 
they denote known internal conceptions, where they 
have none such to answer them, there they are plainly 
sounds without signi6cation, and of course convey no 
instruction or knowledge. But no sooner are the ideas 
•to which they belong raised in the understanding, than, 
Ending it easy to connect them with the Established 
names, we can j®in in any agreement of this kind made 
by others, and thereby enjoy the benefit made by their 
discoveries. The first thing,, therefore, to be cjonsider- 
cd, is, how these ideas may be conveyed into the mind ; 
that, being there, we may learn to connect them with 
their appropriated sounds, and -so become capable of 
understanding. I others, when they make use of these 
soundsTTi laying openand communicating their tho'ts. 
, Now to comprehend this distinctly it will be necessa- 
jry to call to mind, the before-mentioned divi-sion of 
' our ideas into simple and complex. And first, as for 
our simple ideas, it has \)een already observed, that 
they can find no admission into the mind, but by two 
original fountains of knowledge, sensation and reflex- 
ioUt If therefore any of these have as yet ilo being 
in the understanding, it is impossible by wprds, or a 
description, to excite them there. A man, who had 
never felt the impression of heat, could not be brought 
to comprehend that sensation, by any thing we might 
lay to explain it* If we would really, produce the id?^ 
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in himj it must be by applying the proper object to his 
senses, and bringing him within the inftvien^e, ^^v^.b|6, . 
bodyi When this is done, and experience has tauglit- 
him the perception to wiiich men have aniiexeJ .the 
i>ame, Mejty it then becomes to him the sign of that' 
idea ; and he thenceforth understands the meaning of 
s. term, Vhich, before, all the words in the world would 
not have been sufficient to convey into his mind. The 
.case 18 the same in respect of light and Colours. A man 
horn blind, .and thereby deprived of the only convey* 
ance for the. ideas of this class, can never be brought 
to understand the names by. which they are expressed* 
The reason is plain ; tliey stand for ideas that have no 
existence J^n his mind ; and as the organ appropriated to 
their reception is wanting, all other contrivances are 
vain, Hor can, they, by any force of description, be rais- 
ed in his imagination. But it is quite otherwise in our 
complex notitms. For these being no more than cer- 
tain combinations of simple ideas put together in va- 
rious forms — if the original ides^s, out of which these 
.collections are made, have already got admission into 
the understanding, and the natnes serving to express 
them are known — it will be easy, by enumerating the 
several ideas concerned in the composition, and mark- 
ing the order and manner in which they are u».ited, 
to raise any complex conception in the mind. Thus 
the idea answering to the word rainbow^ may be readi- 
ly excited in the imagination ot another, who has n^- 
ver seen the appearance itself, by barely describing the 
figure, largeness, position, and order of colours^ if we 
suppose these several simple ideas, with their names, 
sufficiently known to him. 

Sec. IV.,,.TAtf Nature of Complex Ideas Definable^' 

these of Simple Ideas not. 

And tlus_ naturally leads me to a second observation 
upon this subject, namely: that words standing for 
complex ideas are all definable; but those, by* which 
we denote simple ideas, arc not. For the perceptions 
of tliis latter class, having no other entrance into the. 
mind, than by sensation or reflexion , can only be ac- 
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quired by experience from the several objects of nature^ 
-piwp«r"to».f««duie those perceptions in us. Words^i 
indeed, may very well serve to remind us of them, if 
they have already found admission into the undetstand- 
ing, and their connexion with the established naines is 
known ; but they can never give them their original 
being and existence there. And hence it is, that when 
tny one asks the meaning of a word denoting a simple 
idea^ we pretend not tq explain it to him by a defim*^ 
rion, well knowing that to be impossible ; but suppos* 
ing him already acquainted with the idea, and only 
ignorant of the name by which it is called, we either 
mention it to him by some other name, with which we 
presunie he knows its connexion, or appeal to the ob« 
ject where the idea itself is found. Thu^ was any one 
to a^ the meaning of, the word white j we should tell 
him it stood for the idea as albus^ in Latittj or blanc^ in 
French; or, if we thought him a stranger to these Ian* 
guages, might appeal to an object producing the idea, 
by saying, it^enoted'the colour we observe in snoiif or 
TniiAm But this is by no means a definition pf the word^ 
exiting a new idea in his understanding ; but merely a 
contrivance to remind hrm of a known idea, and teach 
him its connexion with the established name. For if 
the idea after which he enquires, has never yet been 
raised in his mind— -as suppose one, who had seen no 
other colours than black and.w/nVc , should ask the mean- 
ling of the word jf«r/ef— it is easy to perceive, th^^t it 
Vould be no more possible to make him comprehend it by 
words, or a definition, than to inculcate the same per- 
ception into the imagination of a man born blind. 
The only method in this case, is, to present some ob- 
ject, by looking at which the perception itself may be 
excited ; jand thus he will learn both the name and the 
idea together. 

Sec. "V^t.Experience and Obsefvation bring Men to an 
Agreement in the Naines of Simple Ideas, 

Should any one's curiosity now prompt him toenquire^ 
how it comes to pass, that men agree in their names of 
the simple ideas, seeing they cannot view the pcrcep- 
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'ttoas in one another's minds^ nor make known these 
perceptions by words to others ; I answer, that the e^ 
feet here mentioned is produced by experience and ob^ 
servation. Thus, Ending, for instance, that the name, 
h^at^ is annex^ to that impjression which men feel 
when they approach the fire, I make it also the sign of 
the idea excited in me by, such an approach, nor have 
9hy doubt, but it denotes the same perception in mf 
^nd as in their's. For we are naturally led to ima- 
^gine,. that the same objects operate alike upon the or« 
gans of the human body, aud produce an uniformity of 
8ensati(His. No man fancies, that the idea raised in 
him by the taste of sugar j and which he calls sweet* 
n^ssy dififers from that excited in another by the like 
means ; or that wormvfoody to whose relish he has given 
. the epithet4''^^^r, produces in others the sensation which 
he denotes by the Word siueetm Presuming, therefore, 
upon this conformity of perceptions, when they arise 
from the same objects, we easily agree as to the names 
of our simple ideas ; and if at any time. By a more ^ 
'narraw' scrutiny into things, new ideas of this clasi 
come in our way, which we choose to express by^ terms 
^of pur own invention ; these names are explained not 
by a definition, but by.referfing to the objects^ whence 
the ideas themselves maybe obtained. 

Sec. VI.,..Ti^e'C<7«t7tfyfltice of Complex Ideas By Defim 
nit ions J a wise Contrivance in Nature i 

Being in this manner furnished with simple ideas, 

itnd the names by which they are expressed, the meaning 

of terms that st^nd for comple:^ ideas is easily attain* 

^.ed ; beicanse the ideas themselves ansiwering to these 

. term^i may be* conveyed into the mind by 'definitioni* 

. ISoT jojur complete notions, as was already observed,, ztt 

QsAy certain combinations of simple ideas* When, * 

' therefore, these are enumerated, and the manner i;i 

. hiflhich they are united intone conception explained, 

nothing more is wantiLiig .t9raise that conception in the 

.understasxting ; dund thus the ferm denoting it comes 

>$f <cpurst jHobe^iivkrs'lood* And here it is worth while, 

\ to reflect a. li:t^e '.upon the S^Ue eoiurivance of naturci 
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in thus 'furnishing iis with the very aptest'means of 
communicating our thoughts, Fbr were it not so or- 
ticred, that we could thus convey our complex ideas 
•from one to another by definitions, it would in many 
case^ be impossible to make them known at all. This 
is apparent in those ideas i^hich are the proper work 
of the mind. For as they exist only in the understand- 
ing, and have no real objects in nature, in conformity 
-to which they are framed,— If we could »not make them 
"known by a description, they must lie forever hidden' 
within our own breasts, and be confined to the narrow 
•acquaintance of a single mind. All the fine scenes, that 
rise from time to time in the poet'-s farncy, and, by his 
lively painting, give such entertainment to his readers 
—were he destitute of this faculty, of laying them , 
open to the view of others by words and descrtptionsy 
..i-conld not extend their influence bcyxwrd his own 
imagination, of give joy to any but the original 
inventor. ^ • 

Sec. Yll.»,*And of, ^r eat av^ail^otvard^ the Imfirovc' 

ment of Knowledge, 

There is this farther advantage in the abiHty'wie en- 
joy, of jBommunicating our complex notions by defini- 
tions ; that as these make by far the largest ckss of^nir 
ideas, and most frequently occur in the progress and 
improvement of knowledge ; so they are by this means 
imparted with the greatest readiness, than which no- 
thing could tend more to the increase and spreading of 
science. For a definity is soon perused, arid if the 
tenni of it ai*c well understood, the idea itself finds ^aai 
easy admission into the mind. Whireas in simp)e 
.perceptions,, where we are referred to the objects pr^- 
^ucingthem, if these cannot be come at j- aTs is some- 
times the case, the names, by which they tfre expressed 
must remain empty s6unds. But new ideas of this 
class occurring very rarely in the sciences, • they sel- 
dom create any great obstruction. It is otherwise wilfh 
.our complex notions ; for every itep we taiofr, ieailif»g 
.«8 into ocw combinations and views of things, it be- 
;Come« necessary to explain these t9 others,^ before tkyy 
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•€*n ht made acquainted with ourdisC6vertes. And ss 
the manner of definitions, is easy, requiring no appara- 
tus but that of words, which arc always ready, and at 
^hand ; hence we can, with the less difficulty, remove 
such xjbstacles, as might- arise from terms of our own 
invention, when they are made to stand for new com- 
plex ideas, suggested to the mind by some present train 
of thinking. And thus at last we are let into the mys- 
tery hinted at in the beginning of this chapter, «/«• 
•how we may become acquainted with the thoughts of 
another, when he makes use of words ta which we have 
as yet joined no ideas. The answer is obvious, from 
Wh^kt lias been already said. If thtf terms denote simple 
perceptions, he must refer us to those objects of nature, 
whence the perceptions themselves are to be obtained ; 
but if thcf stand for complex ideas, their meaning'may 
be explained by a definition. As* for the names of sim- 
ple ideas, I shall here disnriss them ; it being sufficienrt 
to take notice, that our knowledge this way can be ex- 
tended only by experience and observation. But the 
"theory of definitions making a material part of logic, 
and being indeed of great importance towards the im- 
provement of human knowledge, it will be neces:sarf 
to lay it a. little more open to the view of the reader* 

Sec. VI1I.'...T%^ Composition and Resolution of our 

Complex Ideas* 

Complex ideas are, as hj»5 been already said, no other 
tlian simple ideas put together in various forms. But 
then it is to be observed, that in making these collec- 
^tions, thft mind is not always tied down to the immedi- 
ate view of the simple perceptions out of which they are 
framed. For if we suppose the understanding already 
••^fiifni'shed with a considerable stock of com pound -no- 
- tions, these again may be made the constituent parts of 
others still more compounded, insomuch that the new 
idea thence arising may be termed a combination of 
: complex conceptit)ns. Thijs the idea annexed to the 
. Wbrd animal^ Jhcluded ^irfahy perception*' nnder it, Us 
KtV,' s«jnse,* spontaneous ritdtion, '&&;•'* In the like man- 
iwp h^Abt tserin rAri^iw»/,>iJt«4otiio«e ai'V»Hcty of simple 
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Ideas. If now combining the$e two conceptions togo« 
ther, nvc form the still more compkx notionqf a ration- 
al animal; the idea thus got is truly a colljection of 
compound notices* In a word, tl^ same thing happens 
here as in numbers, which we may consider not only 
as various collections of units, these being indeed their 
prigiual and constit^uent parts; but also ais sometimes 
xomposed of other les^r numbers, which, all pgt toger 
,thef> make up thfe rcspectiyje sums# Now in tracing 
Any very large number, when, for the ease of the min<£ 
we consiiJerit at first as composed of various others still 
less— -if we next take ^ese less partj to pieces, an4 
pursue the^m contini}f)lly, iiuitil we arrive at the units 
out of which tl^ey are composed ; we thereby totally 
unravel the collection) and being able tg pu$h our re* 
parches no farther, rest satisfied in ithe view thus o^re4 
,%f£f the understanding. Ju$t so it is in the exarfiinatioti 
of oj^r ppmplex ideas. For when any yery ct^mpounde^ 
notion f;omes under the inspection of the mind, in or- 
der to be traced tp its first principles — we begin with 
resolving it tnto/^ther ideas less complicated ; and taking 
tbese ag^iA to ^ieces^ one by one, still go on with thje 
^arch) Mntil we have- broken the wbolc into our first 
an.d.«imple pcrcep.tiQi}f , beyond which the pursuit cath> 
not possibly be cfarried. And this is the reason why J 
have all along called our simfJe ideas the fonndartioh 
and groundwork of human kno'^ledge ; because, in 
unravelling the conceptions of tbe^mind, we find pur- 
selves at length bouHaed by these ideas, which arc in- 
4eed the last resort of the understanding. 

Sec. IX....T;^ff frames of Sftnphldeasimajbt conskldt* 
ed as the Elementary Part sr of Language^ 

Fxom wbftthas b^n &aid,it will be ea^y tocojpcfiye 
hOW) in^defiping a term, standing for any very complex 
idea, other terms may be ihtroduced, that also .denote 
compound ideas, though of an inferior class. For the 
£xstidea being resolvable into others le^ss compUcate4; 
the 4efinition9.w^hich enum^ra^es thejse i^omponeat ideafi* 
xtm^ consist of thp .oame^ by > which they are expre^se4« 
iknd i{it4Q i#p|iefi^4JM(tjtj^e I4e9^.9f ^hi« ft^^u^ c.^ASs 
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fil*e also unknown, their terms^ too, ought to be still hr^ 
thcr defined^ In this manner may a scries of definitions 
be carried on, until we arrive at the names of simple 
ideas, which not being definable, th^ analysis must ne« 
cessarily cease* And thus we see, that as our simple 

. ideas are the materials and foundation of knowledge, so 
the names of simple ideas may be considered as the ele« 
tnentary parts of language, beyond which wc cannot 
trace the meaning and signification of words. When 
wc come to them, we suppose the ideas they stand for 
already known ; or, if they arc ilot, experience alone 
must^be consulted', and not definitions or explications* 
And here it is well worth our notice, that as the namet 
of these our original conceptions, coJistitut)B>the prima* 
tivc and fundamental articles of speech, upon which 
the whole superstructure of human langua^ is built, 
to they are, of all others, the least doubtful and uncer-> 
tain in their signification. Because, standing each for 
one simple perception, not precariously excited in the 
mind, but the effect of certain powers in things, fitted 
to produce that sensation in us ; there is no danger o( 
error or mistake. He that once knows sweetness to be 

_ the name of the taste received from sugar, whiteness 
of the colo^ur in snow or milk, and heat of the sensation 
produced by approaching the fire, will not be apt to 
misapply those words, or annex them to perceptions of 
a difierent kind. And as the names of complex ideas 
may all be resolved into these primitive terms, it is ap- 
parent, that we are sufficiently provided with the means 
of communicating our thoughts one to another ; and 
that the mistakes so frequently complained of on this 
head, are wholly owing to ourselves, in not sufficiently^ 
defining the terms^we use, or perhaps not connecting 
them with clear and determiAatc ideas. 



\ 



TO DUNCAN'S ELEMENTS 



C&ap. VI. 

OF DEFINITION, AND ITS SEVERAL 

KINDS. 

Sec. l,*.,Tht{ Variety of Definitions proceeds from the 
various Application of Words^, 

HAVING laid tl>ese foundations, shown what 
words are, and what are not definable, and taught 
the manner of resolving our notions, as well as lan- 
guage itself, into its first and original principles ; we 
jiow proceed to exjjain a little more particularly the 
nature of a definition, and the several kinds n^de usft 
of, according to the dificrcnt vieWS nieji have in com- 
municating their thoughts one to another. Definitions 
?ire intended to make known the meaning of, word* 
Standing for complex ideas ; and were we always care» 
ful to form those ideas exactly in our minds, and copy 
our definitions from that appearance, much of the con- 
fu ion and obscurity complained of in languages might 
be prevented. But, unhappily for us, wc are by no 
means steady in the application of names, referring 
them sometimes to one thing, sometimes to another ; 
■which often creates great uncertainty in their signifi- 
cation, and obljges us to give a different turn to our de- 
.finitions, according to the different reference of the 
terjTis defined. In order, therefore, to render this 
■whole matter as clear and obvious as possible, we shall 
first consider to what it is that names, in the use .of 
•language, are most commonly applied ; and then from 
the variety of this application, endeavour to account 
for the several methods of defining, mentioned in the 
■writings of logicians. 

Sec. ll..,,Words have a threefold Reference ; to our 
0%vnldeasy those of others, and the real being of things. 
Words then have manifestly a threefold reference. 
First, and more immediately, they denote the ideas in 
the mind of him who uses them ; and this is their true 
and proper significatioa. When a man speaks, it Is 
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that he may be understood ; and the words he ejn* 
ploys to convey his thoughts, are such as by use he has 
learned to connect with the ideas then present to his 
mind. But because those with whom we converse, arc 
also supposed -to know the meaning of the terms wd 
use, hence, seconcUy, we consider our words as signs^ 
likewise, of the ideas in their minds ; and this is the 
foundation of what is called propriety in language, 
wh^n men take care to affixsuch notions to their words, 
as are commonly applied to them by those of most un- 
derstanding in the country where they live. The third 
and last reference of worlds is to things themselves* 
For many of our ideas are taken from the several ob-. 
jects of nature, wherewith we are surrounded ; and 
being considered as copies of things really existing, 
the words, by which they are expressed, are often trans- 
ferred from the ideas themselves, to signify those ob- 
jects which they are supposed to represent. Thus the 
word, sun, not only denotes the idea excited in the 
niind by that sound, but is also frequently made to 
stand for the luminous body itself, which inhabits the 
centre of this bur planetary system. Now, according 
this threefold application -of names, their- definitions, 
and the manner of explaining, them, must be various ; 
for it is one thing to unfold the ideas in a man's 
own mind, another to describe them, as they are sup- 
posed to make their appearance in the minds of others ; 
^nd lastly, it is something still different, to draw 
images or pictures, that shall carry in them a conform- 
ity to the being and reality of things. But we shall 
treat of each in order. 

Sec. lll„„J^efint'tions of the Name teach only the Con* 
nexion of our Words and IdeaSy and are therefore 
arbitrary. 

First, then, when we cbnsider woixls, as signs of the 
ideas in the mind of him who uses them ; a de'finition 
is nothing else, but such an explication of the meaning 
of any-term, as that the complex idea annexed to it by 
the speaker, may be excited in the understanding of 
^ira with whom he converses, And this is plainly H9 
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more than teaching the connexion of our words znA 
ideas, that others may understand the sense of our ex« 
pressions, and know distinctly what notions we affix to 
the terms we use. When we say, for instance, that 
by the word square we mean a figure bounded by four 
equal sides, joined together at right angles ; what is 
this bat a declaration, that the idea of a quadrilateralf 
equilateral, rectangular figure, is that which in dis« 
course or writing we connect with the term square ? 
'This is that kind of definilion, which logicians call 
the definition of the name ; because it discovers the 
meaning of the words or names \ft make use of, by 
f howing the ideas for which they stand. Now, as sounds 
are of themselves indifierent to signify any ideasy 
hence it is plain, that the definitions of names are arbi* 
trary, every man having a liberty to affix what notions 
he pleases to bis words. But the convenience of com- 
munication making it necessary for men speaking the 
same language to agree as nearly as possible in the sig«* 
nification of sounds, a conformity has accordingly beea 
«tudied. Nevertheless, we find that differences will 
from time to time creep in, which must create great 
confusion l]|1 men's discourses and reasonings, if they 
^rc not careful to define their terms, that their signifi- 
cation, may be kept filled and steady, and lie always 
open to the view- of the mind* The writings of the 
inathemaficians are a clear proof, how much the ad* 
vancement of human knowledge depends upon a right 
use of definitions. For as by means of them they 
every where preserve the same determined significa- 
tion to their words, hence there is little dispute as to - 
the meaning of their expressions, almost all men un- 
derstanding them in the same sense. And thus it hap« 
pens, that such as apply tlieir thoughts this way, hav»> 
ing perfectly the same views of things, readily compre- 
hend the discoveries already made, and are thereby ena- 
bled with joint labour, and an exact conformity of no^ 
tions, to carry on the improvement of this branch of 
knowledge. And if men in other parts of learning, 
were alike careful to fix the meaning of their terms, 
^e progress of scielice must be greatly furthered; .af)4 
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all those verbal disputes, that now so much interrup 
the course o£ our iniprovenient, might be prevented* 

Sec. IV., ••Definitions of the Name not always tru* 

and real Dejtf^kwns ; 

> This tlien ought \o be our first care, when-we ente 

upon a design of illustrating any particular branch o 

study ; to ascertain our ideas, and mark the names h] 

■which they are expressed. And although definitions o 

words are indeed arbitrary, (lor a man may affix wha 

ideas he pleases to his terms; nor can any one contes 

this liber^ with him,) yet it will be proper to conform 

as near as possible, to common acceptation, that there 

by our thoughts may find a more easy and ready en 

trance into the minds of others. Jf it should now b 

asked, what are the rules of a good definition ; I an 

8wer, that as in definitions of the name, we aim at n 

more than teaching the connexion of words and ideas 

every contrivance, by which we are enabled to excit 

the idea annexed to any word in the mind of anothei 

iwill serve the purpose of a definition. Now the idea 

we jein with our words are of two kinds: either sue 

as we have reason to believe are already in the minds c 

others, though perhaps they know not the names b 

which they are called ; or such as, being new and of ov 

own formation, can be no otherwise made known tha 

ily a description. In the first case, theVe is no necessi 

ty for laying open the ideaitself, because being alread 

. known, any contrivance to remind us of it is sufficieni 

When we say for instance, that a deck is an instrymen 

by which nve measure the hours of the day; it is plaii 

that the idea answering to the word clocks is not her 

unfolded ; but we being before-hand supposed to hav 

an idea of this instrument, are only taught by wha 

name it is called. Now ih'this sren*e, the names c 

even simple ideas may be defined. For, by saying ths 

Vfhite is the colour we observe in snow' or milk, het 

the sensation produced by approaching the -fire, we su; 

ficiently make knowh what ideas we connect with til 

terms, wJiite and heat^ which is the tru^purpose of 

definition of the name. ' Hencse it appears, that mast 

G 
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of those explanations of words, which logicians call de- 
finttlons of the name, are not definitions in a true and 
proper sense, that is, such descriptions of ideas, as 
would serve to excite them in the mind of anothef, even' 
supposing him before wholly unacquainted with them, 
Jbut merely contrivances to remind us of known ideas, 
and teach us .the names by which they are called* 
Sec. V,.*i£ut only when they Coincide with the Defi* 

nition of the Thing, 
* But where the ideas ym join with our words, arc new 
and of our own formation, there they are to be laid open 
by a description, because, being supposed unknown to 
others, we must first raise them in their minds, before 
they can learn to connect tl\pm< with any particular 
names* And here it is, that the definition of the name 
coincides with what logicians call, the definition of the 
thing, as in either case we procetd by unfolding the 
idea itself for which the term defined stands. And 
indeed this alone is what constitutes a definition, in 
the true and proper sense of the word, as will appear 
xnore fully afterwards, when we come to consider the 
l/erms we use, as referred to the real objects of nature. 
We shall therefore postpone thi^ consideration of the 
definition of the name, till we come to treat of the de- 
finition of the. thing) when it will more naturally fall 
in our way. It may not, however, be amiss to observe, 
that when we'sav the definitions of the name are arbi- 
trary, we mean not that the descriptions of ideas are 
80 too. For every idea having a peculiar appearance 
of its own, by which it is distingyished from all others, 
nothing is more evident, than that the description must 
be such as to exhibit that precise conception. But 
then the connexion of any idea, with the name by 
which it is expressed, being) as we have said, wholly 
arbitrary, the eonsidering the description of that idea 
;iiS the .definition of that particular name n^ust be so toq. 
So that although definitions, considered as descriptions 
of our' ideas, are steady and invariable, yet the appli* 
cation of them to particular sounds, (which is all that 
we understand by the de^nition of the name) is wboUv 
a ^prk ff our own free choice* 
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Sec, \l..:DeJinition of Words according to the cont» 
man use of Language not Arbitrary* 

But secondly, besides considering words as the sign? 
of our own ideas, we arc also very apt, on many occa- 
sions, to refer them to the ideas in the minds of other 
menJ . Now, to define a term, in this view, is to inves- 
tigate its meaning or acceptation, according to the 
common use of speech. Here then it is plain, that de- 
finitions are not arbitrary* For although in regarding 
-words as the marks of our own ideas^ we may give them 
what meaning we please ; yet when we consider them 
in reference to the thoughts'of others, they have a fix- 
ed and steady signification ; namely, that which custom 
and the propriety of languagAas assigned them. .The 
words, abilitj and geniusy may, by any man, be made 
to stand for one and the same idea in his own mind, 
and if he takes x:are to advertise us of this, he is at lU 
berty to use them promiscuously. But if the commoa 
course of language hath confined the word ggnius to 
express the natural strength and talents of the mind, 
and the word ability to denote thdse which are acquir- 
ed, whoever pretends to explain the proper acceptation 
of these terms, is bound to take notice of this differ*^ 
ence. As propriety of speech makes our language in- 
telligible, and gives our thoughts a ready entrance into 
the minds of others, it well deserves our application and 
care. The best way to acquire it is from the writ- 
ings and discourses of those who seem to have had the 
clearest notions, and to have applied their terms with 
the exactest choice and fitness. 

Sec. Y il*,0*Definitions of the Thing refer to the real 

Objects of Nature* 
We come now to the 'third and last species of defini- 
tion, that namely, which considers words as referred to 
things themselves. And here it is plain, we are not at 
liberty to feign and fashion our explications at pleasure, 
but.b^ng tied down to the real objectsof nature must 
study a conformity to things themselves* When w^ 
define, for msts^nce, the sun, considered as that being. 
who possessed the centre of our system) and diffusM 



\ 



76 DUNCAN'S ELEMENTS 

heat and light to the planets around him ; it is not 
enough that ^e.give an -account of the idea, answer* 
inj? to that word in our minds. We must further 
take care, that the idea itself carries in it a real-con- 
formity to the object it is supposed to represent. And 
hence it is, that all definitions of this kind, when just- 
ly made, are in- reality pictures or representations, ta- 
ken from the being and existence of things. For they - 
are intended to express their nature and properties so 
as to distinguish them from all others, and exhibit 
them clearly to the view of the mind, *Tis for this 
reason- that logicians call them definitions of things^ 
becaua^e they are supposed to refer, not so much to the 
ideas in the underst^di|^, as tathe things themselv^Sr 
represented by those ideas* 

Sec. V 111. „^G round of the distinction between the dc" 
Jinition oj the Name and of the Thing, 

And this also lets us into the ground of that distinc- 
tion so universally received between' definitions of the 
name and of th^e thing* The first aie arbitrary^ and 
not liable to debate or contradiction. The secpnd arc 
propositions, capable of proof and illustration, and 
"which may therefore be contested. The reason is ob- 
vious. Definitions of the name serve only to mark what 
ideas we connect with our words. And as sounds arc 
*of themselves indifferent to signify any ideas, we are en- 
tirely at liberty to affix to them what notions we please* 
But it is otherwise in tlie definition of the things For 
here our word^ serving to denote particular beings in 
nature, cannot h6 the signs of any ideas at pleasure, but 
^f such only as carry in them a conformity to the sever- 
al objects to which the words refer. A man may use 
the terra, square^ to express that idea, which others'de- 
note by the word, triangle^ and define it accordingly. 
In this case, indeed, he recedes from the common forms; 
of speech, but his definition cannot be charged with 
falsehood. He tells us that by a square he means a 
three-sided figure ; and who can dispute the truth of 
this, if he really all along uses the word in that sense t 
I would only observe, that by changing thus the mea^^ 
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, ing of wordsy we change not things themselreS) or their 
relations and habitudes one towards another* These 
aire at all times the same apd invariable, nor have any de- 
pendence upon the fancy and caprice of men. It is true, 
the properties of the triangle may, after this definition, 
be a£Srmed of the square ^ but as in either case, the idea 
to which these properties belong, is the same, the pro* 
positions only expressing our judgments, and not our 

4 judgments theihselves,, 3irSer a seeming variation* 

Sec* 1X.*:A previous eonnexion Between Names and^ 
ThingSy cuts off all Arbitrary Explications^ 
But where words are made to denote particular ob* 
*jccts, pri^vidtts to any definitions given, there arbitrary 
explications cannot have place* For in. this case, vfe> 
are not put upon explaining what ideas we connect with 
^our words, but a connexioB being already supposed be« 
tween the name and the thing signified, our ll>usine8g 
is to uiifold that idea by which the object itself is most 
clearly and distinctly represented. Th^s the word gold 
denotes that metal which is of highest value among men') 
and goes farthest m the way of commerce. This con- . 
iiexion being once settled, we are no longer left to ar<. 
l>itrary definitions, but must describe it by such proper- 
ties asare really to be foi^nd in it, and will best serve t» 
distinguish it when it ComeS in our way ; as by saying it 

is a substance yellow, very heavy, malleable, fusible, ^c« 

. . • . . . > 

Sec* 'X.**.»Why Mathematical Definitions have heenaC" 
X. cot^nted mere D^nitions of the, Name^i .,o-i'- 

Fronoi wJiat has been said, it appears, that io th^ la)i* 
guage of logicians, definitions of the.thing r^vp^ct pajjf 
substances and beings that have a real e;^stence in na- 
ture, serving to, describe, them by th^ir properties and- 
attributes* And this, I doubt |ictt, is tl^ rc^asoAj tha^ 
the definitions of the mathematicians are not considecry 
ed as definilaons of the.thing, but of the name ; >ecausf^ 
the ideas therein described, are the mere \Cre»tures'9£ 
the understanding, and not supposed to be copie4^ from 
patterns existing withot^t us. A pirple> a trian^e^ | 
%quar^, ^c* .such as- mathematijciaps'. conceive thei^i sire 

W. where to be jEbui&4:in ndture^ <ihi^l.iVe.kAO]^ cMb 

G 2 
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>l»€Sf m c«ns^4^ftftce of thfirdifiercntpursuitsund'O^ 

plications, falling often into ^i^^rcnt views of thingS} 

, Bius^ needs vary no le^ ui their^definitions^ than in the 

; ideas themselves from whUh these definitions S|re co^i- 

:ed. He, whose observatipn 'goc^s no farther thail the 

c8\Qr^i^byi(9u%<(|uaViUe»fof gold) will contend himself 

.IKith describing H by, its; colour, T^eight, and perhaps 

malleability and fusibility. Oi^ the^ QfheT ^and, a 

goldsmith, having enquired farther int;o the nature 

*©f that* irietal, and fending several other proycftlfes that 

equally b^ong^ toit, writ be apt to take these alsointo 

jbi(S.eoitiplex ideal and accoi^lingly/mtrodoce then) in a 

•definition. Hence his description .Yfjll add to the foriy- 

%r, fixedness, and solubility in aqua re^ia^ kc. And so 

4n proportion, as men's various pursuits lead them into 

^ more acqiiipatc examination of things, their explica- 

$io|i« will tjake a diferesvt turn, suitable to the ideas 

they have framed. wijthin themselves^ 

5ec, ll.llJ,,p»Distinftion between the Bejinition ^f the 

I ' jname art4 thing useless y and to be rejected* 

2« This then being evident, that our definitions rc^ 
9pect . bot things themselves, but the ideas in our own 
ir^inds % I would in the next place observe, that the dis« 
lij^ction of them inta tb<»se of the name and thing, is 
filtogeth^ useless, and tends rathet to mislead us than 
giye right apprehensions of the subject i« hand. For 
tkAiB men are apt to- f^ilcy, that many of their defini- 
tions are expressive of the real essence of things, where- 
as they ai*e in truth no more than transcripts. q£ thcU* 
owii ideas. And~as it sometimes falls out, that these 
ideas! are not collected with sufficient care, from the 
objects they represent,} we find, by experience, that a 
latstaken idea niever fails to occasion a mistake also in 
t|^ definition* But this c(^uld not happen, were ouf 
definitions copied from things themselves : because their 
essences being immutable and always the same, the defi* 
nition would in tbi*.cajse sejy/e. tocor/ectthe idea, and 
might be considered as a standard, by which to judge 
Wjhether the idea was rightly framed. I deny not, that 
Vords are often transferred from our idea? to signify the 
objects which ^hese ideas reprcsejit j as mftea wc talk 
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of the sun, th^ earthy men, and other animals. But 
then let it be observed, that . as these objects are only 
known to us, by the ideas of them in our minds ; so, im 
describing them to others, all we aim at is, distinctly- 
to lay open our conceptions about them. Hence it 
appears, that what logicians call a definition of the 
things is in truth no ra©re than an unfolding of the 
idea, by which that thing t* represented to the under- 
standing. But now in mathematical definitions', and in-> 
deed all others whatsoever, this also is our whole aim and 
intent, to exhibit and lay open those ideas, of which 
the words we use are the signs. And thus it happens, 
that in innumerable instances, what logicians call the 
definition of the namey is yet found to coincide with 
and proceed by the very same rules, as the definition of 
the thing; which clearly demonstrates the necessity of 
banishing this frivolous distinction, and establishing 
some precise and determinate notion, expressive of the 
true nature of a definition, and comprehending it in it^ 
full extent 

' Sec. %lV.4.%wDefinitionsJn all cases desiripiions ^ 

our Ideas, 

Nor, will this appear so difficult a task, if we call to 
mind, that words are in all cases the signs of our ideas, 
and no otherwise signify things, than as they stand 
for tho^e ideas by which things are represented to the 
understanding. By denning our words, therefore, we 
can mean no more, than the laying open to the view 
of others, the ideas of which these words arc the signs. 
For thus, it is, that the meaning of our expressions 
comes to be known, and that we £nd ourselves capable 
of transferring our thoughts and conceptions into the- 
minds of those with whom we converse. Where words 
arc referred to things themselves, there we explain the 
-ideas by which these things are represented ; where 
they denote conceptions framed l>y the mind, there we 
ky open these conceptions, and-endeavour to exhibit 
them according to their real appearance within our 
own breasts. But in both cases, it is our own ideas, 
it is the perceptions of our own minds, either as takea 
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from things without, or framed by the understandiny 
itself, that we explicate anciiinfold. 

Sec. XV.,.,.i^(7f arbitrary^ as being cot]fined to the 
Representation of certain determinate Notions. 
And thus we have at Icngfth settled the true and ge- 
nuine notion of a definition, comprehending all its va- 
rieties, from whatever science taken, or to whatever 
object extended. For from what we have said, it evi- 
dently follows, that a definition is the unfoldTng of 
Bomeconception of the mijiid, answering to the wovd or 
terra made use of as the sign of it. Now, as in exhi- 
biting any idea to another, it is necessary that tilt de- 
scription be such as may excite that precise idea in 
his mind ; hence it is plain, that definitions, proper* 
ly speaking, are not arbitrary, but confined to the re- 
prcseilting of certain determinate settled notidns, such, 
namely, as are annexed by the speaker or writer to 
the Words he uses. As, nevertheless, it is universall/ 
allowed, that the signification of words is perfectly vo- 
luntary, and not the effect of any natural and necessary* 
connexion between them and the ideas fqr which ihey 
stand, some may perhaps wonder why definitions are 
^not so too. In order, therefore, to unravel this diffi« 
culty, and show distinctly what is, and what is not ar- 
bitrary in speecl^ we^ must carefully distinguish be- 
tween the connexion of our words and ideas, and the 
unfolding of the ideas thismselves. 

Sec. XVI The Connexion bettveen Words andldeasp 

a perfectly voluntary Establishment* 
Firsts as to the connexion of our words and ideas, 
this, it is plain, is a purely arbitrary institution. When 
for instance, we have in our minds, the icea of any 
particular species pf metal8,^the calling it by the name 
goldy is an efiett of the voluntary choice of men speak-^ 
ing ijie same language, and not of any peculiar apt- 
ness in that sound ,to express that idea. Other nations, 
we find make use of difierent sounds, and whhthe 
tame effect. Thus fturum denotes that idea in Latki, 
and or in 'French. And even the word ^<?W itself, 
would iiave as well served to express the idea of that 



^■^ 



OF LOGIC. 83 

fneul whicb we call silver f had custom in the begin- 
ning 80 established It* 

Sec XV.II The Descriptions of IdeMS not soj hut 

bounded to the Representation of that precise yipm 
pearance by which they are distinguished among - 
themselves, ^ 

But although we are> thus entirely kt liberty, In 
connecting any idea with any sound, yet it is quite 
otherwise in unfolding the ideas themselves. For eve- 
ry idea, having a precise appearance of its own, by 
which it is distinguished from every other idea ; it is 
manifest, that in laying it. open to others, yuc must 
study such a description^ .^-shall exhibit that peculiar 
appearance. When we Mve formed to ourselves thd 
idea of a figure bounded by £our equal sides, joined tOi« 
gethef'at right angles, we are at liberty to express that 
idea by any soiuid, and may call it either a square or a 
'^riarigl^*. But which ever of these names we use, so 
long as the idea is the same, the description, by which 
.we would signify it to. another, must be so too. Let 
It be called figuare or triangle^ it is still a figure hav- 
ing four equal sideis, and all it^ angles riglit^ ones* 
Hence we clearly see, what is, and what is not arbitary 
in the use of words. The establishing any sound, as 
the mark of some determinate idea in the mind, Ts the 
effect of free choice, and a voluntary combination la- 
mong men. And as di^rent .nations make use of 
different sounds, to denote the same ideas, .henccy pro- 
ceeds all that variety of languages which we meet with 
in the world. But when a connexion between our 
ideas and words is once settled, the unfolding of the 
idea answering to any word, which properly consti- 
tutes a definition, is by no means an arbitrary thing. 
For here^^as*! have already observed, we are bound to 
exhibit that precise conception^ which either the us% 
. of language or our own particular choice, hath anne:^"* 
pi to the term wc use* 



B4 DUNCAN'S ELEMENTS 

6cc« %YYil»»*». Causes of the Obscurity that has hither* 
to perplexed the Iheory of Defnitionsm 

And thus it appears, that definitionsi considered ai 

descriptions of ioeas in the' mind, are stead}r and inva- 
riable, being bounded to the representation o£ those 

precise ideas. 3ut then i^ the application of de£nitiohf 
to particular names, we are altogether left to our own 
free choice* Because as the connecting of any idea 
with an^ sound, is a perfectly arbitrary institution ; 
t)ie applying the description of that idea, to that 
sound, must be so too. When, therefore, logicians teil 
us, that the definition*of tiie name is arbitrary ,^ they 
mean no more than this^ that as different ideas may I 
l^e connected with any tern», according to the good 
pleasure of him that uses it, in like ifnanner may differ* 
ent descriptions be applied to that term, suitable to 
the ideas so connected. But this connection being set* 

--tied, and the term considered as the sign of some fixed 
idea in the understanding, we are no longer left to ^rf- . 
bitrary explications, but must study such a descrip* 
lion as corresponds with that precise idea. Now tlQift 
4lone, according to what has been before laid down, 
*ought to be accounted a definition. What, I am apt 
to think, has occasioned no small, confusion in this 
matter is, that many explanations of words, where no 
idea is unfolded, but merely the connexion between 
some woi-d and idea asserted, h^ve yet been dignified 
with the name of definitions. Thus, in ^he instance 
before given, when we say that a clock isaninstru* 
ment by which we measpre time ; this is by some-called 
a definition. And yet it is plain, that we are beforCf 

• hand supposed t<» have an idea of this instrument, and 
only taught that the word, clocks serves in common 
language to denote that idea. By this role all expli* 
cations of words in our dictionaries will be definitions ; 
nay, as was already observed, the names of even sim- 
ple ideas may be thus defined. White y we may say, is 
the colour we observ.e in snow or milk, heat the sen- 
sation produced by approaching the fire, and so in in- 
fiumerable other instances. 3ut tl^esei and ail others 
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oC the like kindi are by no means definitions, exchiog; 
new idea? in the understanding, but merely contri^ 
vances to remind us of known ideas, and teach their 
connexion with the established names. It is, never tfae^ 
less, worth our notice,' that what logicians call defi* 
nitions of the name, extend properly no farther thanf 
these explanations, serving to mark the co|inexkm off 
our ideas and words ; and are therefore jus t!y account-- 
ed arbitrary, inasmuch as jthe connexions themselves' 
«« altogether so. 

Sec. 'XJ'K*:..CompUx ideas alone capable of that AituL 
of description which goes by. the name of a defnition* 

But now in definitions properly so called, we firsti 
consider the term we use, as the sign of som^ inward: 
conception, either annexed to it by custom,* or our oWn' 
free jchoice ; and then the business of the definition i* 
to nnfoldand explicate that idea. As therefore 'th6' 
whole art lies, in giving just and true copies of out* 
ideas ; a definition is then said to be perfect, when it 
serves distinctly to excite the idea described in tho 
mitid of another, even supposing him before wholly un* 
acquainted with it. This point settled, let us next en-« . 
q^ire inta what those ideas are which are capable 'of 
being thils unfolded. An^ in the first place, it i^ 
Evident, that all our simple ideas are necessarily ex^ 
eluded. We have seen already, that- experience ationtf 
la to be consulted here, insomuch, that if either the 
objects, whence they are derived, come not in our way^ 
or the avenues appointed by nature for their reception 
9xe wanting, no description is sufficient to convey them 
into the mind. But where the understanding is alrea* 
,dy supplied with these original and primitive con«;ep- 
tions, as they m^y be united together in ah infinity of 
different forms ; so may all their several cora^inationt 
be distinctly laid open by enunperating the simple ideas 
concerned in the various collections, and tracing the 
order^and manner in which they ate linked one to ano- 
ther. Now these combinations of simple notices <;on- 
stitute what wc^cgU our complex notions ; whence it is 
evident that complex ideas, and those alone, admit of 

H 
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that kind of description) which goes bf the name of ft 
definition. , 

Sec* XX* When a complex idea maj be^ said to he fuU 

ly unfolded*^ 
The business of definitions is now, I think| pretty 
plain* They are^ aswe-^ave seen^ pictures or repre* 
tentations iof our, ideas \ and. as these representations 
are then only possibl^, when the ideas themselves are 
complex ; it is obvious to remark, that definitions <»an« 
not have place, but where we make use of termS| 
^ftanding for such complex ideas. But perhaps the rea- 
der may still expect, that we should enter a little more 
particularly into the nature of a definition^ describe fits 
' parts, and ahow by wha^ rules it oi^ght to proceed, in^ 
order to the , attainment of its proper end. /fo give, 
therefore, what satisfaction we are able upon. this pointy 
we must again call to mind) that the. design of ^definu 
tton iS) so to unfold the idea answering^ to any term, aa 
^at it may be clearly and distinctly transfi^^rred iiita 
the mind of. anoth^sr* ^ut now our complej^ ideas» 
which alone are capable of this kind of description} 
beingi as we have said^ nothing more than di&rent 
combinations of siillple ideas ; we then, know afndcom-j 
prehend them perfectly, when we know the several 
aUaple ideas of which they consist,, and can. so put then| 
together in our, minds, as is necessary. towar4s the 
framing of that peculiar connexion, which gives every 
|dea its distinct and proper appearance* 

Sec* XXI**«*Tw0 things required in a dejintliom ¥# 
enumerate the ideasy and explain the manner of their 
~, combination^ - » • . . 

. ' Two things are therefore I'equi'rcd 'in- eVeryi defini- 
t|L0|i. First, that all the oirigtnal idta^, out of whit^ 
tjie complei one' is formed,* be distinctly enumerated. 
Secondly,' that the order and n^anner of combining 
them into ope conception, be clearly explained. Where 
a> definition has these requisites, nothing is wanting to 
itsperfiirction ) - because every one ^ho reads it, and-tin- 
^derstands the terms, seeing'at once what ideas he is 
Vo|6in togethcfi and tUo in what manner, can at plea^ 
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rare form m hU own mind the complex cbncepttoa 
answering to the term defined. Let us, for instapce^ 
suppose the word) square^ to stand for that idea, hf 
which we represent to ourselves a figure, whose sidet 
-Subtend quadrants of a fcircumsjcribed circle; The parts 
of this idea, are the sides bounding the figure. These 
must be four in nSmber, and all equal among them- 
1 selves, because they are each to subtend a fourth paft* 
of the same circle. But besides, these component 
parts, we must also take notice of the manner of put« 
ting them together, if we would exhibit the precis* 
idea^ for which the word square here stands. For four 
equal right lines, any how joined, wiU not subtend 
quadrants of a circumscribed circle* A figure with 
^is prc^rty, must have its sides standing also tt 
right apgles# Taking in^ therefore, this last consid^ 
X ration, respecting the manner of combining the putsy 
. the idea is fully described, and the definition thereby 
render^ complete* For a figure^ bounded by font 
equal sides, joined together at right ^AS^et^ has thft 
{property required ; and is, moreover, the only right* 
lined figure to which that property belongs* 

Sec. XXIL^.How vft art to proceed^ to 4rrhfe atjuif 

and adequate definitions* 

And now, I imagine, it will be obvions to every 
one in what manner we ought to proceed, in order to 
arrive at just and adequate definitions. First) we ate 
to take an exact view of the idea to be' described, tracift 
it to its original principles, and mark the several sim- 
ple preceptions that enter into the composition of it. 

. Secondly, we are to consider the particular manner in 
which these elementary ideas are combined, in order to 
the formiag of that precise conception, for which the 
term we make use of stands. When this is done, and 
the idea whqlly Unravelled, we have nothing more to 
do, than fairly transcribe the appearance it makes to 
our own minds. 3tich a description, by distinctly ex- 

..hibiting the order and number of our primitive con* 
cepttons, cannot fail to excite, at the same time, in this 

jmiad of eyery^ one tliat reads it^ the complex idea ri« 
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-Wlting f rfem them ; and therefaire attains the true and 
prgp^r end of 2 definition. 

« . - « 

— — — wM^-iSr^'iS-^ 

OF THE COMPOSITION AND RESOLUTION 

OF OUR IDEAS, AND THE RULES OF 

DEFINITION THENCE ARISING, 

Sec. l:,*In compounding our Ideas ^ we proceed fy sue* 

^ fesshe gradationm . , ' 

THE rule, laid dcjwn in the foregding clispter tSj 
geae^raly'cs&tending; to all possible cases ; and^, 
•indeed, that to 'which alone we cat» have recourse, 
. where any doubt or difficulty arises. It ic not) how- 
ever, necessary, that we should practise it in every par- 
ticular instance. Many of oiir ideas are 'extremely 
complicated ; insomuch that to enumerate all the sim« 
pie picceptioas out of which they are formed, would be 
a very troublesome and tedious work. For this rea- • 
SOB, logicians have established certain compendious 
rules of d'fefi'niiig, of which it may not be amiss here to 
give some account. But in order to the better under- 
TStanding of what follows, it will be necessary to ob^ 
.•erve, that there is a certain gradation in the com* 
..position of. our ideas. The mind of man . is vei-y li- 
mited in its views,^ and cannot take in a great number 
^0f objects at once. We are, therefore, fain to proceed 
.\>y steps, Jind make, our £rst advances subservient to 
those which follow. ThiiV in forming our complex 
I oottons, we begin at first with but a few simple ideas^ > 
'Such as we can ininage with ea^e, and unite them to- 
.gether into one conception* When we are provided 
.with a sufEcient stock of tl^ese,- zod have^ by habit 
and use, rendered them familiar to our minds, they be- . 
.come the component parts of other ideas, still more 
compiicatedf and ibrm what we may call a second or- 
.licr of compound notions.- Tliis process, as is evident^ 
-WLy bt. «oikt»iiiied;tQ any degree of cfHnpn&Hioa'Mt 
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pleise, <mountipg' from one sta^^ to another, and en« 

larging the number of combinations* 

Sec* lL,..Hencc ideas of this class best, comfifchendcif 

whan we advance gradually through all the several 

orders. 

But. now in a series of this kind, whoever would 
acquaint himself perfectly with the last and highest 
order of ideas, £nds it much the most expeditious me* 
thod, to proceed gradually through all the intermedi- 
ate steps. For was be to take aay very compounded 
idea %o. pieces, and withoilt regard to tj^e several 
classes of simple perceptions, that have already httti 
formed into . distinct combinations, break in at once 
into its original principles, the number would be so 
great, as perfectly to confound the imagination, and 
^overcome the utmost reach and capacity of the mind. 
When we sec a prodigious multitude of men, jumbled 
together in crowds, without ord_er, or any regular po- 
sition, we findit impossible to arrive at an exact kn6w« 
ledge of their number. But if they are forrard into 
separate battalions, and sq stationed as to fr.ll withiit 
the leisurely survey of the eye ; by viewing them succcs* 
sively, and in order we conic to an easy and certain dc- 
termiaation* It is the same in our complex ideas* 
When the original jpreceptions, out of ^ich they are 
/raided, are very numerous^ it is not enough that we 
take a view of them in loose and scattered bodies. W.e 
xnustform them into distinct classes,- and unite these 
classes in a just and orderly manner,' before we can ar« 
rive at a^rue knowledge of the compound notices re* 
suiting from them. 

Sec* 111. **.Our pejinit ions ought to keep pace with our 
IdeaSy arid observe alike gradation. 

This gradual progress of the mind to its con\pound 
jiotions, through a variety of intermediate steps, plain- 
ly points out the manner of conducting the definitioivs 
fey which thesrf notions arc conveyed into the mjnds ift 
others* For as the series begins with simple and eas|r 
conlbinatioas, and advances through a succession qf 
different prders, rising one above another in the A^ 
f^ict Decomposition \ it is evident, tb^^t in a train Qiifi* 
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Initions expressing these ideas, a like gradation is to 
he observed. Thus the complex ideas of the lowest or- 
^ier, can no otherwise be described, than by ennmerat- 
ing the simple ideas out of which they are made, and 
txplaining the manner of their union. But then in 
the second, or any succeeding order, as they are form- 
ed out' of those gradual combinations, that constitute 
the inferior classes, it is nof necessary in describing 
them, to mention one by one, all the simple ideas of 
which they consist. They may be more distinctly and 
briefly unfolded, by enumerating th^ compou^ideas of 
a lower order from whose union they result, and which 
are all supposed to be already known, in consequence of 
previous definitions. Here then it i^^ that the logical 
method of defining takes place ; which that we may the 
better understand, I shall explain somewhat more par« 
ticularly, the several steps and gradations of the mind, 
in compounding its ideas, and thence deduce that pecu- 
liar form of a definition, wliich logicians have thought 
<t to establish* \ 

§€€• 1V..«TA* stefis bynohich the Mind proceeds front 
Particular to General Ideas » 
All the ideas we receive, from the sereral objects of 
sature that surround us, represent distinct individuals* 
These individuals, when compared together, are found 
in certain particulars to resemble. Hencei by collect- 
ing the resembling particulars into one concieption, we 
ibnd the notion of a species. And here let it be ob« 
aerved, that this last idea is less complicated than that 
by whjch we represent any of the particular objects 
contained under it. For the idea 'of the species ex^^ 
eludes the peculiaritfes of the several individuals, and 
retains only such properties as are common to them all* 
Again, by comparing several species together, and ob- 
•enring their resemblance, we form the idea of the 
genus i where, in the same manner as before, the com« 
position is lessened, because we leave out what is pecu* 
Kar to the several species compared, and retain only th^ 
fS£fti'cttlars wherein they agree* It is easy to conceive 
the mind, proceeding thus from one step to another^ 
a«d advancuig tbrough its several classes of g^&^sd n»* 
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tioni) until at last it comM to the Highest genus of 
all, denoted by the word beings where the bare idea of 
existence is only concerned. 

Sec. V.*».The conduct of the Mind in compounding its 
IdeaSf as it advances thrmgh the different orders of 
precept ion* 

In this procedure, we see the mind unraveHing a' 
complex idea, and tracing it in the ascending scale, from 

. greater to less degrees of composition, until it termi* 
nates in one simple preception* If now we take the 
series the contrary way, and beginning witl^ the.b^t 
or highest genus, carry our view downwards, through 
all the inferior genera and species, quite to the indivi- 

.duals ; we /shall thereby arrive .at a distinct apprehen- 
sion of the conduct of the understanding in compound- 
ing its ideas* For in the several classes of our pre« 
ceptions,*the highest in the scale is, r6r the most partt 
made up of but a few simple ideas, suck as the mind 
can take in and survey with ease. Thts.first general 
notion, when branched out into the different subdivi. 
sions contained unde^ it, has in every one of them 
something peculiar, by whicli they are distinjguished 
among themselves; insomuch that in descending from 
the genus to the species, we always superadd some 
sew idea, and thereby increase the degree of composi- 
tion* Thus the idea denoted by the word Jigurcy is 
of a very general nature,, and composed of but few sim- 
ple preceptions, as implying no more than space every 
where bounded. But if we descend farther, and coh- 
tider the boundaries of this space, as, that they may 
be either lines or surfaces, we fall into the several spe* 
cies of figure* For where the space is bounded by om 
or more surfaces, we give it in the name of a salidjigurej 
but where the boundaries are lines, it is called ^ plain 
fgure. 

Sec. VI.... T^ Idea of the Species formed fy superadd 
ding the specific Difference to the Genus* 

Xn this view of things, it is evident, that the spe^ 

'cies formed by supera&ing a new idea to the genus* 

Berei for iA^ta&cei the gemus it cir^ttfflsmbed ty 
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llf Aow to this wa super aj/i the idea of ji circumscrip* 
tioa by line, we frame the uotipn. of that species of 
£gures which are called plain i but if we conceive the 
circumscription to be by surfaces, we have the spe* 
fcies of soUd figures. This superadded idea is called 
^the specific dsjfereiicej not only as it serves to divide 
the species from the genusj but because, being diirer<« 
'cnt in ah the several subdivision's, we thereby also dis- 
'tinguish the species tine from another. And as it Is 
'likewise that conception, wbicli*, by being joined to 
the general idea, completes the Botion of the species / 
•hcnceit is ^>l4ih,'tb4t'the gehtts'tini. spe'ctfic difference 
are to be considered as the proper and constituent parts 
cf th6 ipectes* If we trace the progress of the mind 
still' far therj and observe it advancing through the in- 
ferior species^ t/e ifaalF £nd'its tnanner of proceedinjg 
'to be always tjie* same. Tor every lower ^pcicies is 
formed by superadding some new idea to the species 
next above it ; insomuch, that in descending the scale 
'ef ourpreeeptions,".the irnd^rstanding passes through/ 
different orders of complex notions,which become more 
"anid more complicated at every step it takes. Let iis 
resume here', for instance, the species of plain figures* 
* They imply no more than space^ bounded by lines* 
But if we tike In an additional consideration of the 
nature of these lines, as, whether they >re right or 
€urvesy we fall into the subdivisions of plain Bgurey 
distinguished hytht'htiincs'reetiliheqry curvilinear znd 
tnixtilinear. 

Scct Yll,.».And in all the infericnr species by superadd 
ding the specific to the nearest genus* 
And here we are to observe, that though plain 
tgures, when considered as one of those branches that 
come under the notion of figure in general, take the 
name of a Species ; yet compared with tlie classes df 
curvilinear, rectilinear, and mixtilineai*, inter which 
they .themselves may be divided, they really, becojoe Jk 
^nus, ^f which the before-mentioned subdivisions con- 
stitute the several specigs. These species, in the same 
JVamner as i#> l^e ca^se of plain and solid igures, coo*^ 
^t of tbc ggm^ Mi 8fftci&c dtfi*ereace> as their c^« 
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•tdtuent parts. For • in the curvilinear lindj the cur* 
•«/{y of the lines bounding the figure, 'makes what is 
called the specific difference ; to which if we join the 
3genus, which ^ here \i plain figai'e; or space circumscrib- 
-ed by lines, we, have alLthat is necessary towards codi- 
pleting the notion of the species. ^-Weiace only -to 
ta^ notice^ that this last subdivision, baring two ge- 
nera aboire it, viz»plain figure j Vind figure in generai^ 
the genus, joined with the specific difference, in orddr 
to constitute the species of cw^ilinear^ i% that wimJh 
lies' nearest to the said specter* It is the notion ^f 
plain figure y and not of figure ingenendf that, joined 
:with the idea of curvity^ ^akes up the complex ^-con- 
ception of curve4ined figures. For iA tHis'dbscending 
'fcale of our ideas— -jFVg^ttrtf in general j piain figures^ 
'Curve^ined figures^-^hs two first are considered as ge- 
vnera in respect to the third ; and the second in orderi 
or that which stands next to the third, is xailed the 
nearest genus* But now as it is this second idea^ 
which, joined with the notion of curvitjj fbriiis the spe- 
cies of curve-Ttned figures ; it is plain, that the third or 
last idea in the series, is made-up of the nearest genus 
and specific difference^ This, rale holds -invariably, 
however far the series is continued % because in a tram 
of ideas thus succeeding one another, all that precede 
the last are considered as so many genera^ in respect of 
that lastj; and the last itself is always formed, by su- 
peradding the specific difference to the genus next it* 

Scc« VIII..««TAa idea of an individual composed of the 
lowest species and numeric diff'erence* 

Here then we have an universal desoription, ap|dica- 
>bleto all our ideas, of whatever kind, from the^higli-' 
•«s,t^enus, to the lowest species. - For taking them in 
order downwards from the said general idea, they eve- 
ry where consist of the genus^proximum^ and differen* 
tia specifica^ as logicians love to express themsehies. 
But when we come to the lowest species of all, com- 
• prehending it only individuals, the superadded ideay 
' by which these inflividuals are distinguished one froa 
«]iother| no longer takes ^ name of the specific differ* 
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ence* For Bere it serves not to denote distinct spt* 
ciesi but inerely a variety of individualsicach.of.whicbf 
.having a particular existence of its owoi is therefore 
. numericaify different from every • other of the savac 
-kind. And hence it is| thiitin this last case, logici- 
ans choose to call t^e superaddedadea by the name of 
-the numeriidl difference^ insomuch that as the idea of 
\% sprctes, is made up of the nearest genus and speeijic 
differences so thf idea of an individual consists of the 
invest 'Species and mumerit difference. Thus the circle 
is a species of curve-lined figures^ and whktwe call the 
:hwest species^ as comprehending under it only; indivi- 
. duals. Circles in. particular are distinguished from one 
another by the length and position of their diameters. 
The-, length, therefore, and position of the diameter of 
« circle^ is< what logicians call .the numerical differ^ 
tnee; because these being given, the circle itself may 
be described, ^nd an individual thereby constituted. 

Sec. IX Definitions to follow one another intrgin^ 

and pass 'through the same successive' gradations xts 
' eur'compound ideas* 

 . * 

And thus we have endeavoured to trace, in the heat 
manner we are able, the progress of the mind in com- 
. pounding its ideas. It begins, we see, with theiAost 
general notions, which consisting of but a few simple 
^notices, are easily combined and brought together into 
. one conception. Thence it proceeds to the species com* 
prehended under^his general ide^i, and these are form* 
cd by joining together the genus and specific differencem 
And as it often happens, that these species may be still 
further subdivided, and runron ia a Jong series of con- 
. tinned gradations, producing various orders of coni- 
.pound perceptions ; so all these several orders are regu^ 
^ larly and successfvely foxmed,by annexing in every step, 
the specific difference to the nearest genus. When by thtM 
method of procedure, we are come to the lowest order 
«f all ; by joining <the species itid numeric difference, we 
frame the ideas of individuals. And here the series ne- 
cessarily terminat^SfiitcAuse'itisimpossib^ any farther 
.. to ibouad Of ^imit our cpoceptions., Tlus view of Om 
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cdmpositlofi of our ideat, representing their constituent 
parts in every step of the prog^pession, naturally pointa 
oiit tlie true and genuine * lorin of a definition* For aa 
definitibns are no more than descriptions of the ideas for 
is^bich the terms defined stjind; and as ideas are then 
described, Vfhcn we enumerate distinctly and in orderi" 
the "parts of which they consist ; Jt is plains that by~^" 
maldng our definitions follow one •anothery according 
to the natural train of our conceptidnsi they will be sub* 
ject to tke*" same rules, and keep *pace with the idesn 
tkeydetcri^e* : 

SeCtf IS,, •••The form of a Definition in ^11 the varioM 

orders of Conception* . 
^ As therefore the first order of our compound noticinsi 
©r the ideas that constitute the highest genera, in jhe. 
difier*nt scales of perception^ are, fojmcd^ by uniting 
together a certain number of v^PP^^ notices ; %p the 
terms expressing these genera, are defined by enutncra^^ 
fing,ihe simpU noti^^^ so combined; Avi^ as the specief 
comprehended v>o^er any gen^is, px th^ compk^ i^^^s 
efthe^ second order, .ansefro;(n superadding the specific 
^ifierence to the said general idea i^ so the definition of 
the names of the species is abSolvcd| in a derail ofth^ 
ideas of the specific dlfference^connected with th^ term of 

- tktgefius. IFoI- titc^ehus having been before defined,xl]^ 
term by which it is expressed stands for a known idea^ 
|md w^y therefore be iiurod]^ced into all subsequcatde** 

^ finit\ons, in the same n?a^per as the qamcs of simple 
perceptions. It will now, I tliink,l)e sufficiently obvious, 
that the definitions of all tht succeeding orders of ^on^. 
potinid nOtjdns, wiILevery where consist of the term of 
lf\f nearest ^enus joined with an enut^^ration of the ideas 
that consiit^te the specif c difference ; and that the definU 
t-idp pf individual? unites tjjffjiame of the lowest speciesf 
, with the terms by whi^h i^express the ideas of the nU" 
mertc difference* . 

*&ef. 'Kl**,*Tke hgicai method of defningi perfect in its 

•/•  • kiudi   '• 
\ I|ere then we baye the true am) proper form of a 
4ff oiti^f i« litt die iariou« ordevl of can^fftioa* 
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Xiii-t li th«t tnethod ofd^finto^ which is commoohp 
ciil^d Jpzicaii and which^ we «ee, is perfect in its kindly 
ia^smuch ;is it. preseiats ,a fuU and adequate description 
of the.tcU«^ lor which the term defined stands* , 4^hert 
aije still two things worthy of obsecyatipn^. before we 
take* leave of this subject* First, that the yery^rame 
and contexture of these definitions, points out the order . 
in which they, ought. to follow one another. For as 
the name of the genus is jidmitted into a description, 
ooly.u) Qonsequenoe* of its having been before defined ; 
it is evident-, that we inust pass gradually through all 
the different orders of conception. Accordingly, logi- 
cians lay it down as a rule, that we are to begin always 
with the highest genus, and carry on the seHes of de- 
finitions regularly, through all the intermediate genera 
and specie?, quite down to the individuals. By this 
means our descri(>tions keep pace with our ideas, an^ 
pass through the same successive gradations ; inso^uch^ 
that the perCisal of th^m must excite those ideas in the 
understanding of another, in the very order and man- 
ner in which they are put together by the mind in its 
uniform advances from simple to the most complicated 
notions. Now this is the true and proper end of de- 
fining, and indeed the higheU perfection of that art* 

Sec. XII* And appluiabh to ell words whatsoever ^a* 

\p'abk of a definition* 

. There is yet another thing to be observed on thti 
head, namely^ that the form here prescribed, is appli- 
cable to all words whatsoever, capable .of a defini- 
tion. For as every term we use, must denote some idea, 
either general or particular ; and as all our complex 
notions relating to both these classes of perception from 
the highest genus quite d,Qwn to the individuals, come 
•■within the rules of descri^ion here given '| it i*, evi- 
dent, that this particular manner of unfolding an idea, 
may be extended to all the possible complex t.oncej*- 
tioDs we can connect Irith our woi'ds. ^ By thp rulc^ 
therefore of this method, definitions may be applied to 
•all terms standing for complex ideals ; and as. the^, by 
what wc have sjnowou U forge jm ttHi two, f^tf^gWIS 
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chapterSi are the only definable articles of speech ; it ' 
necessarily, follows, that the directions here given are 
unirersal, extend to all particular instances, and are 
alike appircable in all languages* And thus at lengthy 
ve have not only deduced that peculiar, form of a defi^^ 
nitiob which obtains among logicians, but shown it 
also^ to be perfect in its kind, and to take in the whole 
xompass of language. 



BOOK. II. 

OF JUDGMENT, OR INTUITION. 



Cliap. I. 

OF THE GROUNDS OF HUMAN 
JUDGMENT. 

Sec. l».f Intuition restects the relations betwen out 
Ideas Hohen thej are immediately perceivMem 

WHEN the mind is furnished with ideas, its nesrt 
step in the, way to knowledge is, the compa- 
ring these ideas together, in order to judge of ttielr 
agreement or disagreement* In this joint view of our 
ideas, if the relation is such, as to be immediately dis<* 
coverable by the bare inspection of t6e mind ; the judg- 
ments thence obtained are called intuitive^ from a word 
that denotes to look at: for in this case, a mere atten« 
tion t« the ideas compared, suffices to let us see, how 
far they are connected or disjoined. Thus, that the 
whole is greater than anj of its parts ^ is an intuitive 
judgment, nothing more being required, to convince 
us of its truth, than an attention to the ideas of tohole 
and part* And this, too, is the reason, why' we call 

I 
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the act of the roiBd forming these judgpcnta intmthn ; 
jRs it is indeed po more than an immediate perception 
.of the agreement or disagreement of any two ideas. 

Sec* llm: •Experience: and Testimony the Qrouna^ 

j^i^i^g OS to Facts. 
But here it is to be observed, that our knowledge of 
this kind, respects only our1dea«> and the relations 
between them, and therefore can serve only as a foun* 
dation to such reasonings, as are employed in investi* 
gatisg tliese relations. Now it so happem, that many 
of our Judgments- are conversant about facts, and the 
real existence of things iyhich cannpt be traced by the 
|)are contemplation of* our ideas. It does not follow, 
because I have the idea^of a circle in my mind, that 
therefore a figure answering to that id^a^ I)as a real > 
existence in nature* I caa form to myself t|)e notion 
of a centaur, or golden- monntain, but never imagine 
on that accounXf- Xbat either of them exists. What 
then are the grqundsof our judgments, in relation to 
facts ? I answer, these two :' experience and testimony* 
By e^tperience we are informed of the existence of the 
seveAI objects wJiith' surround us, and.aperJU)c upon 
our senses. Testirncmy is of a wide)r exteht, and reaches 
not only to objects beyond the present sphere of our 

,Ql)seryation>but al^o tp^ facts and t/a^s^ctlons, ^hi^^h, 
being now past, ai\d haying no longer any existence, 
couM not, without this conveyance, have fallen under 

• ourcognizance. 1 . ' ^ 

Sec, IIL... TAr^re Fourfdations qf' human yudgementy 
viz* 1. Intuition^ the Ground (^ scUntiJical knovi* 
ledge I - 

Here then we have three, fouiidation^ of human 

J'udgment, from which the whole system of our kno>f<* 
edge may with ease. and advantage be deduced. First, 
intuition^ which respects our ideas themselves, a^d 
their relations, and is the foundation of that species of 
reasoning, which we call demonstration^ For whate- 
ver is deduced from our intuitive perceptions, by a 
^lear and connected series of proofs, is said to be de- 
ipox;8tratcd| and produces absolute certainty in the 
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mtnd. Hence the knowledge obtaiAed in this manner^ ' 
is vfhit we properly term science ; because, in every 
-Step of the procedure, it carries its own evidence along^ ' 
with it, and leaves ho room for doabt or hesitation* 
And Whaj is highly worthy of notice ; as the truths 
of this clasy express the relations between our ideas, 
and the ftttnt relations ihust ever and invariably ^sub- 
sist between the same ideas, our deductions, in the Way 
of science, constitute What we call eternal, necessary, 
and immutable truths.. If it be true, that.the whole 
is eqiial to all its parts, it must be so unchangeably ; 
because the relations of equality being attached to the 
ideas themselves, must eVer intervene where the same 
ideas are compared. Of this nature are all the truthi 
of natural religion, morality, and mathematics ; andiit 
general whatever may be gathered from the bare vieyf 
and consideration of our ideas. 

Sec. IV »,:U, ^Experience the Ground of our Knowledge 
of the Povrers and §[ualities of Bodies* 

The second ground of human judgmeht is experience ^ 
from which we infer the existence of those objects that 
surround us, and fall under the immediate notice of our 
S^enses. When we see the aun^otcast our eyes towards 
a building, We not bnly have ideas of these object^ 
within ourselves, but ascribe to them a real existence 
out of the mind. It is also by the information of the 
t$enses, that we judge of the qu;alitieff of bodies ; as 
When we say that snow is white, fire hot, or, steel 
hard. For z$ we are wholly unacquainted with the in- 
ternal structure and constitution of the bodies that 
produce these sensations in us, nay, and are unable to 
trace any connexion between that structure and the 
sensations themselves, it is evident that we build our 
judgments altogether upon observation, ascribing to 
bodies such qualities as are answerable to the percep- 
tions they excite in us. But this is not the only ad- 
vantage derivifd froiti experience, for to that, too, aVe 
yre indebted for all our knowledge' regarding the co- 
existence of sensible qualities in objects, and the ope- 
rations of bodies one upon another. Ivory, for in- 
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Stance,. is hard and elastic ; this we know by experi- 
ence, and indeed by that alone. For being altogether 
strangers to the true nature both of elasticity and hard* 
I'less, we cannot, by the bare contemplation of our -i 

ideas, determine how far the one necessarily^ impliei ^ 

the other, or whether there may not be a repugnance 
Between them. But when we observe them to exist 
l^oth^inthe same object, wc are then assured .from 1 

experience that they are not incompatible ; and when j 

Vft also £nd, that a stone is hard and not elastic— and ^ 

that air, though elastic, is not hard — we also conclude, 
upon the same foundation, that the ideas are not ne- 
cessarily conjoined, but may exist separately in di^er^* 
ent objects. In like manner, wnlk regard to the opera- 
tions of bodies, one upon another, it is evident, that 
cur knowledge this way is all derived from obsorva-. 
tion* Aqua, regia dissolves gol^, as has been found by 
frequent trial ; nor is there any other way of arriving 
at the discovery. Naturalists may tell us, if they please, 
that the parts of aqua regia are of a texture apt to in- 
sinuate between the corpuscles of gold, and thereby 
loosen and shake them asunder. If this is a true ac-* 
count of the matter, I believe it will, notwithstanding, 
be allowed, that our conjecture, in regard to the con- 
formation of these bodies, is deduced from the experi- 
ment, and not the experiment from the conjecture. It 
wis not from any previous knowledge of the intimate 
structure of aqua regia and gold^ and the aptness of 
their parts to act or be acted upon, that we came by 
the conclusion above mentioned. The internal consti- 
tution of bodies is in a manner wholly unknown to us: 
and could we even surmount this difficulty, yet as ^he 
separation of the parts of gold implies something like 
an active force In the mensfruuniy and we are unable 
to conceive how it comes to be possessed of this acti- 
vity ; the effect must be owned to be altogether beyond 
our comprehension. But when repeated trials had once 
coijflrmed it, insomuch that it was admitted as an esta- 
blished truth in natural knowledge, it was then easy 
for men to spin out theories of their own invcmion, 
and contrive such % structure of parts both for gold 
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9i|d ^if«a «ar»tf, its. would* fecit s^ve to* ^sq^km the 
phenomenon, upon ihi |tni3cij;i^s^of.tJiat:,^stc^ o£ 
|>hili>3^hy they haJ-^db]^^. ' J fO^^ taSil^show, 
'-from innumerable ^ other instances, fiow much our 
knowledge of the mutual action of bodies depends upon 
-^servatioa. Thp bite ©f a viper will kill. Plants are 
^jomic salutary, others noxious. Fire dissolves one body» 
and hardens, pother* These are truths generally 
Ifnowp ; npr is it less evidfent that we owe their disco* 
VejywhoHy to experience* ^^ 

Sec. Y.»:Why many^sefut Inftentipns owe their Birth 

to-Chance* 
. And hencp it is easy to account for what to some 
writers has appeared a very great paradox ; that many 
of the most iq9poi[ta9t inventions in human life have 
takjca tbfsir ri^e from chance, and instead of coming 
out Qf the -schools o ^ pyilosophera, are for the most 
^art .%sQribed to men of ho figure in the commonwealth 
of learning. Sowing, planting', the use of compa^ss, 
and such like, are not deductions of human reason, 
but discoveries' which owe their birth to ob'servatioa 
^nd trial. No Wonder, therefore, if these inventions 
derived their beginning from such, as, being engaged 
uvthe active and busy scenes of- life, were^more in the 
way of those experiments which lead to discoveries of 
th>^ nature. And here, as- the particular callings '^jkI 
professions of men, and oft-times chance, has 2^ gres^t 
ascendanty it need not seem strange,- if some of the 
mo»t useful arts if^ society, appear to have. had an ori* 
ginal purely casu2U« 

Sec. YL^.^Natural Knowledge, from the Grounds on 
mffhith it restSy tiptly termed experimental Philosophy^ 
From what hus been said, it is evident, that as intu- 
iVoa 18 the fotJ^^3^tion of what we. chU detent ijcai^ 
knowledge, so is experience of »ai^i^r(7/. For this last 
being wholly taken up with the objects of sense, or 
' those bodies thai constitute the naturaj world—* and- 
their properties, as far as we can discover them, being' 
to be traced only by along and painful series of obser-- 
' yati^na i il Uappsircat) that .in grder to ipciproye thift. 

12 
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branch ofknowlcdg^e/i^e'iriti'st betake otiit^lvertotlfe 
jjietjrpd pftMadafHj'experira'^nt. Accordingly, w^fin^, 
that->^-Si>^"thi»wa4 negledtcdy little advance was Inadb 
in the philosophy of nature ; whereas a contrary pro- 
ceeding has enriched the pesent age with many valu- 
able discoveries ; insomuoh that natural knowledge, ift 
illusion to the foundation on which it stands, has beea 
very aptly called experimental philosophy* 

Sec. VII..,, TAow^A much of our Knowledge of £ody 
depends on Testimony^ yet Experience is the ulti-' 
mate Foundation of it. 

But though experience is what we may term the im« 
Hiediate foundation of natural Knowledge, yet with re- 
spect to particular persons, its influence is very nar- . 
row and confined. The bodies that surround us are 
xiumerous ; many of them lie at a gre^t distance y and 
some quite beyond our reach. Life too is shorty ahd 
so crowded with cares, that but little time is left for 
any single man to employ himself in unfolding the 
mysteries of nature. Hence it is necessary t6 admit 
many things upon the testimony of others, whithjby 
this means, becomes the foundation of a great part of 
our knowledge of body. No man doubts of the power' 
c£ aqua regia to dissolve gold, though perhaps Yit he- 
ver himself made the experiment* lii these, thesefotr^) 
and such like cases, we judge of the facts, and' opera- 
tions of nature, upon the mere ground of testimony* 
However, as we ^n always have recourse to experi- 
ence, where any doubt or scruple arises, this is justl3r 
considered as the true founciation of natural philoso- 
phy being indeed the ultimate support upon which our 
assent rests, and whereto we appeal, when the highest' 
degree of evidence is required. 

Sec. VIII. 3. Testimony the Ground of Historical 

Knowledge. 
But there are many facts that will not allow of dn 
appeal to the sensies, and in this case testimony is the 
true and only foundation of our judgments. All hu- . 
man actions, of whatever kind, when considcfred as - 
already pa$t9 are of the nature h^re dc9^ribtd , bfi^usc 
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having now na lohgtr^rty esdstencc, both the facts 
thefiiselveS} and the tiftsumstaKces attendii^g thcmy 
can be known on\f fromrthe r6lation8 of such as had 
'sufl&cient opportunities of arriving at the truths TestU 
mony^ therefore, is justly accounted a third ground of 
hiiman judgment : and as from the other two we have 
deduced scientifical and na^t<r^/ knowledge, so may we 
from this derivc-/trJ*«rri^flf/f by which I would be un- 
derstood to mean, not merely a knowledge of the civil 
transactions of stat^:.and l^iil^c&ms, but of all facts 
whatsoever, where testimony is the^ultimate founda« 
'tion of our belief. ,/.'.. 

Sees Ili»;*Tke second Operation df the MindyCOtHmon* 
ly extended beyond Intuition* 
Before I conclude this chapter, it will be necessary 
to observe, that though the second 'operation 'of the 
mind, properly speaking, iextends not beyond intuitive 
perceptions, yet logicians^ have not confijied themselves 
to so strict a view of it ; but calling Jt by the name 
judgment, thereby denote all acts of the mind, where 
only two ideas are compared, without the immediate 
interposition of a third. For when the' mind joins or 
^parates two ideas, though perhaps this is done in 
coascquence of a train of previous reasoning, yet if the 
understanding proceeds upoJTestablished notions, with- 
out attending to that train of reasoning, its determi* 
Xiations are still considered as acts of judgment. Thus, 
^hat God created the universe] that men are account a» 
ilefor their actions^ are frequently mentioned by logiei- 
siiis, as instances of the mind judging. And yet it is 
apparent, that' these judgments are by no means of the' 
kind we call intuitive ; nay, that it requires much ex- ' 
ercise of the reasoning faculty, before a man can trace 
their conne^xion with the perceptions of that name. I , 
could in the same manner easily show, that even our 
judgments of experience and testimony, when pursued 
to their source, derive all their power of persuasion, 
from being linked with intuitive truths. But I shall 
wave this enquiry for the present, as being of a nature 
too isubtile for a work of this kind. The remark itself,) 
koweyeri was needfuls as weJil to Hlustrsue. the proper 
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MitinctHon bcftweeRv thepaiyers of th^fUnder^tandiog' 
fts to- expUln the re9iso;i| ^hy i|i th^s part of logic, 'Vfc 
e:i(tend the s^pnd operatior^ of. the mind bey and tho%e 
limits, that in strictness of speech belqng to it. Let i^s 
How proceed to consider a litt^ more particularly x}i(i 
Bature and variety of these our judgn^ents. r 






. OF AFFIRMAtlVE AND NEGAtlv£ 

PROPOSITIONS. 

Sec* L««i«7A« subject, and pt.edkate nf c^ JPreposih'ou 

.. . isiplaifud*  . ^ * ' 

WHILE the^comparing 6f our ideas is considered 
merely as an act of the mind, assembling thenit 
together, and joining or disjoining them accttrding tc* 
the result of its perceptions, we call it judgment ^ but 
when our judgments are put into wbrds., they theiilj^af 
the name pf propositions* A proposition, therefore, is a 
sentence expressing some judgment of the mind, where- 
by two or more ideas are aflSrmed to agree or disagree/ 
Now, as our judgments include at least two ideas, pn^ 
of which is affirmed or denied of the other, so must^ 
proposition have terms answering to these ideas* The 
idea, of which we affirm ^or deny, and of course the 
term expressing that idea, is called the subject of the 
proposition. The idea affirmed or denied, as also the 
term answering it, is called the predicate. Thus in thcr 
proposition, God is omnipotent : God is the subject, it 
being of him that we fiffirm omnipotence ;• and omnf-i 
fotence is the pi^cate, because we affirm^the idea, ek.^ 
pressed by that word to belong to God. 

Sec. II.*«««TA^ Copula^ ip'o. 

But as in propositions, ideas 9xq either joined oir 
disjoined ; it is not enough to have term^Ncxjpre^sjsiQS^ 
tboK ^as; luleas we Mve also some words to .dtA9^' 
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their agreement or disagreement. Thjit word in apropo<rf 
si tion>. which connects two ideas together, is called the 
copula; and if a negative particle be annexed, we 
thereby understand, that the ideas are disjoined. The 
substantive verb is commonly made use of for the co* 
pula, as in the above-mentioned proposition, God is 
omnipotent ; where it represents the copula, and signi-^ 
£es the agreement of the ideas God and omnipotencem 
But if we mean to separate two ideas, then, besides the 
substantive verb, we must also use some particle of ne- 
gation, to express this repugnance. The propositioui 
man is not perfect^ may serve as an example of this 
kind, where the notion of perfect ion j being removed 
from the idea Of man^ the negative particle, not, is in* 
serted after the copula, to signify the disagreement be- 
tween the subject and predicate. 

Sec* 111**^. Propositions sometimes expressed by a single 

word. 
Every proposition necessarily consists of these t^ce 
parts ; but then it is not alike needful, that they be all 
severally expressed in words ; because the cdpuia is of- 
ten included in the term of the predicate ; as when we 
92Yj he^-sits J which imports the same as he is sittings 
In the Latin language, a single word has often the force 
of a whole sentence* Thus ambtfjat is the same, as ille 
est ambulans ; amo, as ego sum amans ; and so in innu* 
merable other instances % by which it appears, that we 
are not so much to regard the number of words in a 
sentence, as the ideas they represent, and the manner 
in which they are put together. For whenever two 
ideas are joined or disjoined in an expression, though^ 
of but a single word, it is evident, that we have a sub-^ 
ject, predicate, and copula^ and of consequence a com- 
plete proposition. 

Sec. TSf ••..Affirmative and Negative Propositions. 

When the mind joins two ideas, we call it an affirma'- 
five judgment ; when it separates them, a negative ; 
and as any two ideas compared together, must necessa- 
rily either agree or not agree, it is evident, that all our 

judgmenti fall under these two diyUionst v Heacci 
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likewise, tlie proposition expressing these jaclgmeAts, 
art all either affirmative or negative. An affirmative 
proposition connects the predicate i*ith the subject, as, 
a stone is keiAfy: a negative proposition separates them, 
as God is not the attthor of evil, Affirmathriy there* 
fore, is the same as joining two ideas together-; and? 
this is done by means of the copula. NegAtiorty on the 
contrary, marjts a reptignante betT^een the ideas tohi- 
p»red ; in which case a negative particle must be called 
in, to show that the connexion} included in thfe copult: 
does tfot take place. 

Sec. V •••^When the negative particle server to disjoin] 

ideas,. 

And hence we s«fe the reason of the rule contmonlf 
laid down by logicians, that in all negative proposrv 
tions, the negation ought to affect the copula. For as' 
the" copula, when placed by itself, between the subject 
and the predicate, manifestly binds them together i it 
is evident, that in order to render, a proposition nega- 
tive, the particle of negation must cn^e*' it jn such man- 
ner, as to destroy this union. In a word, tjfien only are 
two ideas disjoined in a proposition,, when the negative 
particle may be so referred^to the copula, a'S to break the 
affirmatioit included in it, and undo*that connexion it 
would other>ise establisli. When we say, for instance, 
no man is perfect ; take away the negation, and the co- 
pula of jtself plainly unites the ideas in the proposition* 
But as this is the very reverse of v/hat is intended, a. 
negative mark is added, to^how that this union ^does* 
not here take place. ; The negation, therefore, by de- 
stroying the effect ofthe copula, changes the very na- 
ture of the proposition, in'somuch that instead of bind-* 
ing two ideas together, it-denotes their separation. On 
theirontrary, in this sentence, the man who departs nt)t 
frofh an uprigjht behavipur^ is btioved of GCfd ; the -prt* 
dicate. Moved of Gudy is evidently affirmed of the sub- 
ject an upright m'and so that notwithstanding the nega-* 
five particle, the proposition is still affirmative. Th6 
i^ason n plain ; the nagation here affects not the copu- 
fe> but making properly, a part of the subject, serves^ 
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Iflth 0ther terms lo th/s sentence, to form one cobij^x 
ii^f^ pf, which the predicate, beloved of God^ U directly 
f^f^jn^»df This, perhaps, to some in a)r appear a mere 
l^gi^^l fe&i^ment, contrived to justify- the scholastic 
f ule for distinguishing between af&rm;itive and neg^t 
tiive propositiQQSf . Put if it be considered, that this dis* 
tinctioQ is of great importance in reasoning, and can-v 
f^pt. ip many c^^es be n^ade with certainty, )}ut by mean# 
p|i this criteria;! here given, the reader y/iW see suffice 
ftj^t, ceasQii for my taking so much paias to illustrate it« 

Sec. Vl.f,*Hovf a Copula comes to^.he a part of a tie* 

^ative proposition* 

Perhaps, i^ posiy still appear a mystery, how a copu* 
la can be said to be a part of ^ negative prx>pQ[SLtiDn, 
whose proper business it is to disjoin ideas.^ This dif;* 
^Qulty, hp^wever, will vanijBh, if we cdil ta mind, tha^ 
fvcfy jadgmelit implies a direct affirmation, and thaX 
this alfi^rm^ltion alone makes the true copula in apropoi- 
fition. 3utaspur a^irmatiops are pf two kinds, viz. ei- 
ther of agreement or of disagr/eement, between the idea? 
fcpmparied ; hence there is also a twofold expression of 
.4>^r judgments. In the ca^e of .agreement, the copula 
§ioXiQ' suSicejs i because it is the proper mark whereby 
jwe 4en0t9 2^|i identity or conjunqtion of ideas. But 
JYhfrfi pQroeptiop.^- 4i§a^gre^» theie we yaust call in a ne- 
g;4tivjB particle } and this gives us to undersiX^nd that 
the a£^rmatipi| imp]ie4 in ^e copula, is not of anv.con-t 
nexion between the subject and predicate, but of their 
mutual opposition and repngnance* 

Ctiap. III. 



OF UNIVERSAL AND PARTICULAR 
PROPOSITIONS. 

Sec, 1^,*. Division of Propositions^ into Universal and Jj., 

' Particular* 
^T^HE next considerable division of propositions, is 
JL ^AtQ ^iv^rsal and particulars Qw ideas, accord? 
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Sec. TV»Zm-A sure and infallible Criterion^ v>herehy fs 
~ distinguish between universal and particular Froposi^ 

tionst 
. Here thtt\j we have a sure and infallible mark, 
whereby to distinguish between universal and particu- 
lar propositions. Where the predicate agrees to all the 
individuals comprehended under the notion of the si)Jt>« 

J^ect, there the proposition is universal ; where it Jbe- 
ongs only to some of tKemi or to some of the species. 
of the general idea, there the proposition is particular. 
This criterion is of easy application^ and much safer 
than to lepend upon the common signs of <///, every^ 
softte^ rione^ 8c(f« because these being different in dif^ 
ferent languages, and often varying in their sigmfica* 
tion, are very apt in many cases to mislead the judg-' 
inent* Thus if we say, all the soldiers when drawn 
»/», forrned a square of a hundred men a side : it Js evi- 
dent th^t the predicate cannot be affii-med of the sever- 
al individm\s, but of the wh(jle collective idea of the 
mbject ; whence, by the rule given aliove, the proppsi- 
tion is not "universal* It is true, logicians lay down 
many observations, to enable us to distinguish aright . 
on this head : but if the criterion here given be duly 
;iittended to, it will be pf more real service to ais than 
an hundred rules* For it is infallible, and may be ap- 
plied with ease ^ whereas the directions, which we meet 
with in treatises of logic, being drawn for the most part, 
from the analogy of language, and common fprm^ of 
speech, are not only burdensome to the memory, but of«> 
ten very doubtful and uncertaiain their application* 

flee* V' •*••*$ ingular Propositions contained under the 

head of particularsm 

There is still one species of propositions that remains 
t» be described ; and which the more deserves our no- 
tice, as it is not yet agreed among logicians, to which 
of the two classes mentioned above, they ought to be 
lifcferred. I mean j/n^j^/ar propositions j or those where 
the subject is ah individual. Of this nature are the fol- 
lowing : fiir Isaac Newton was the inventor offuxions ; 
this beok ^gntdins m^iy useful truths* What occasions 
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Bome difllculty, as totbe' proper rank ef these proposi* 
tions, is, that the subject being taken according to the 
Whole of its extension, they sometimes have the same 
effect in reasoning, as universals. Bpt. if it he.con-« 
sidered, that they are,, in truthy^ the mest limited kind 
of particular propositions, and that no proposition ^can > 
with any propriety, be called universal, bui^wherc the 
subject is some universal'idea ; we shall not be long in 
determining to which class they ought to be referred* 
When we say, 5ome^ ^ooh contain useful truths^ the 
^proposition is particular ; because the general term ap- 
pears with a mark of restriction. If, therefore^ we say, 
this book contains useful truths ; it is' evident, that the 
proposition must be still more particular, as the limita- 
tion, implied in the word, ihis^ is of a more confined 
nature, than in the former case. I know, there are in« 
stances, where, singular propositions ha'^e the same ef« 
feet in reasoning, as universals ; yet is not this, by rea- 
son of any proper universality, belonging to them ; but 
because the conclusion, in such cases being always sin« 
gular, maybe proved by a. middle term whi/ih i|ii.-al8j> 
.singular ; as. I could easily demonstrate,ii^efe^t^jj|.4ij>rQ« 
per place for entering into » disCufsion of jLl^t^a9t»r«« 

Sec. VI».:The Fourfold Division of Propositions •, 

^ We see, therefore, that all propositions are cither 
efirmative or negative ; nor is it less evident, that ia 
both cases, they.be universal ov particular, ..JJence 
arises that celebrated fourfold divisio^^ of them, into 
universal affirmativcy and univers^af pegative ; particu^ 
lar affirmative^ and particular negative ; which com- 
prehends, indeed all* their varieties. The use of this 
method. of distinguishing them will appear more fully 
afterwards, when we come to treat of reasoning and 
lyllogism. ' " J 
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Ctjap, IV. 

OF ABSOLUTE AND CONDITIONAL 
PROPOSITIONS. 

^tc. J,:»Bistinction of Qualities into Essential and 

AccidentaL 

THE objects, about which wc are chiefly coiw««- 
ant in this -world, are all of a nature liable to 

' thange. What may be affirmed of them at one time 
cannot often at'another ; and it makes no small part 
of our knowledge to distinguish rightly these varia- 
tions, and trace the reasons upon which they depend. 
For it is ot>servabIe, that amidst all tjie vicissitudes of 
siature, some things remain constant and invariable ; 

• nor arc even the changes to which we sec others liable, 
effected, but in consequence of uniform and stead/ 
laws, which, when known,^ are sufficient to direct us in 

"Cur judgments about them. Hence philosophers, in 
distinguishing the objects of our perception into vari- 

-otis classes, have been very careful to note, that some 

•properties belong essentially to the general idea, so as 
Bot to be separable from it but by destroying its very 

-}nfttare ; while ethers arc only accidental*, ;md may be 
affirmed or denied of it, in different circumstances* 
Thus, solidity, a yellow colour, and great weight, are 
considered as essential qualities of gold ; but whether 
it shall exist as an uniform, conjoined mass, is not 
alike necessary. We see that by a proper menstruum, 
it may be reduced to a fine powder ; and that intense 
lieat will bring it intb a sta^ of fusion. 

^c. ll.^.^Hcncc a considerable Diversity incur Man* 

ner of judging* 
Now, from this diversity in the several qualities of 
things, arises a considerable difference as to the man* 
xier of our judging about them. For in this first place, 
all such properties, as are inseparable from objects, 
when considered as belonging to any genus or species, 
are affirmed absolutely^ and without res^v^ of that ge>* 
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titTti idea. Thus wc say ; gold is very moeighty ; a 
stone is hard; animals ha^fye a power of self-motion* 
But in the Case of mutable or accidental qualities, as 
they_ depend upon some other consideration, distinct 
from^e general idea ; that also must be taken into the 
account, in order to form an accurate judgment. Should 
tv^e affirm, for instance, of some stones, that they are 
i^ery susceptible of a rolling motion ; the proposition^ 
"While it remains in this general form, cannot with any 
advantage be introduced into our reasonings. An apt- 
ness to receive that mode of motion ftows from the fi- 
gure of the stone.; which, as it may vary infinitely, our 
judgment then only becomes applicable aud determin- 
ate, when the particular figure, of which volubility is a 
Consequence, is also taken into the account. Let us 
then bring in this other consideration, and the proposi- 
tion will run as ioWovfs: stones of a spherical form arc 
easily put into a rolling motion^ Here we see the con- 
dition upon which the predicate is affirmed, and there- 
fore know in what particular cases the proposition may 
be applied. 

Scc« Ill,,.*Which gives rise to the division of Proposi'* 
tions into Absohtte andConditionaL 

This coifsideration of propositions, respecting the 
manner in which the predicate is afErmed of the sub ject^ 
gives rise to the division of them into aksolute and con* 
dffionaL Absolute propositions are those, wherein wc 
affirm some property inseparable from the idea of th^ . 
subject, and which, therefore, belongs to it in ail possi- 
ble cases ; as, God is^infnitely nvise : virtiid tends to'fht 
ultimate happiness of man. But where the predicate \i 
pot necessarily connected .with the. idea of the«subject| 
unless upon some consideration distinct from that idea, 
there^the proposition is called conditional. The reasoa 
pf the pame is, taken from 'thc^ supposition annexed J 
■which is of the nature of a condition, and may be ex* 
pressed as such* Thus •, if a stone is exposed to the rays 
^ the sun^'.if will contract some degree of heat. If a 
river runs in a very ^declining chaonel) its rapidity vfifl 
€P»stantly ^inerense* ' ' . 

K3" 
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§eCf JY^^.The great importance of this division^ as it 
fenders Propositions determinate ; 

There is not any. thing of greater importance in phi- 
' losophy, tjian a due attention to this division of pro-? 
positions. If we ai^ careful never to affirm things ai)So- 
lutely, but where the ideas are inseparably conjoined j 
and if, in our other judgments, we distinctly mark th4 
conditions, which determine the predicate to belong tq 
the subject : we shall be the less liable to mistake, in 
applying general truths to the particular concerns of 
Mlman life. It is owing to the exact observance of 
this rule, that 'Aiathematicians have been soliappy in 
their discoveries ; and that what they demonstrate of 
magnitude in general, may foe applied with ease in all 
obvious occurrences. 

Sec*. V,«,,-^nJ reduces them from particulars to gC'- 

nerals* 
. The truth of it is, particular propositions are then 
•l^Down to be true, when we can trace jheir connexion 
"with universals : and it is, accordingly, the great busi* 
jiess of science, to find out general truths, that may be 
applied with safety in all obvious instances. Now the 
great advantage arising^ from de^rmining with care 
the conditions upon which one idea may- be affirmed or 
dented of another, is this ; that thereby particular pro- 
positions really become universal, may be introduced 
-with certainty into our reasonings, and serVe as stand* 
ards to conduct and regulate our judgments. To iUus« 
trate this by a familiar instance : if we say, some wa^ 
Ser acts very forcibly ; the pr^oposition is particulars 
and as the conditions, on which this forcible action 
depends, are not mentioned, it is as yet uncertain in 
what cases it may be applied. Let us'then supply these 
fronditions, and the |>roposition will run thus ; water 
conveyed in sufficient quantity along a steep descent^ 
0Cts very forcibly. Here wc ha^e an. universal judg- 
ment, inasmuch as the predicate, forcible action^ may 
be ascribed to all water under the circumstances men- 
tioned. ISfor 18 it less evident, th^thc proposition in 
this new form is of easy application : and in fact we 
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Und, that men do apply, it in instances where the for- 
cible action of water is required ; as in corn-mills> and 
many cfther. works of art. Thus we see, in what man- 
ner we are to proceed, in order to arrive at universal 
truths, which is the great end and aim pf science; 
And indeed, would men take the same care, duly to 
express the conditions on which they affirm and deny^ 
-as mathematicians do, in those theorems which they 
term hypothetical, I doubt not, but we might be able 
to deduce mariy truths, in other parts of philosophyi 
with no less clearness, force, and perspicuity, than has 
hithertobeen thought peculiar to the science of quantity* 
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OF SIMPLE AND COMPOUND 
PROPOSITIONS. 

Sec: l*.**piyision of Propositions into Simple ^nd 

Compound* 

HITHERTO we have treated of propositions^ 
where only two ideas are compared together* 
These are, in the general, csAlcd, simple ; because, hav-. 
ing but o^e subject and one predicate, they are the ef- 
fect of a simple judgment that admits of no subdivi- 
sion* But if it so happens, that several ideas offer 
themselves to our thoughts at once, whereby we arq 
led.to affirm the same thing of different objects, or dif- 
ferent things of the same object ; the propositions, ex^ 
pressing these jitdgments, are called compound: because 
they may be resolved into as many others as there are. 
subjects or predicates in the whole complex detern^na^ 
tion of the mind. Thus, God is injinitdy wise andin-^^ 
Jinitely powerful: here there are two predicates, in^ 
finite wisdom and infinite power^ both affirmed of th^ 
same subject ; aiid accordingly, tljb. proposition may. 
be resolved into twolHi^ersi affirming these- predicate^ 
j^everally* In like manner, in the proposition, neither 
kin^s nor people are eo^empt from deaths the predicate 
is denied $f both subjects^ and may therefore be sepa« 
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rat€^ from them, in distinct propositions.- Nor is it 
less evident) that if a complex judgment consists of 
several subjects and predicates, it may be resolved into 
ms many simple propositions as are the number of dif- 
ferent ideas compared together. Riches and honours 
tire apt to elate the mtndf and increase the number of 
pur desiresm In this judgment, there are two subjects 
and twapredicates : and it is at the samr time apparent) 
that it may be resolved into four distinct propositions* 
Riches are apt to elate the mind* Riches are apt tq 
increase the number of our desires. And so of honours* 

. pCCm ll..f The proper Notion of a Compound Proposi^. 

tion ascertained* 
Logicians have divided these compound propositions 
into a great many different classes ; but in my opini- 
on; not with asdue reg?ird. to their proper definition. 
Thus conditionals^ casuals^ relatives^ ^c.4ire mention- 
ed as sd many distinct ^species of thiis^ kind, though in 
fac^ they are rta more: than simple propositions* To 
give an instance of a conditional : If a stone is expos-* 
ed to the rays of the sun^ it will contract some degree of 
heat. Here we have but one subject and'one predi- 

^ cate ; for the complex expression^ A stone exposed to 
the rays of the sun^ constitutes the proper subject of 
this proposition, and is ho more than one determinate 
idea. The same thing happens in casuals. Rehoboam 
was unhappy^ bee ause^^he followed evil counsel, f deny 
not, that there is here an appearance of two proposi- 
tions arising from the complexity of the expression ; 
but when w£ come to consider the matter more near-. 
ly, it is evident that wc have but a single subject and 
predicate.... TAe pursuit of evil counsel drought misery 
upon Rehoboam. It is notenough,^ therefoie, to ren- 
der a proposition compound, that the subject and pre- 
dicate arc complex notions, requiring sometimes a whole 
Sentence to express them ; for in this case, the* com-* 
parison is still confined to two ideas, and constitutes' 
•what wc call a simple judgment. But where there are 
teveral subjects or predicates, or both, as the affirma- 
tion or negation may be alike extended to them all, the 
fropositioD, cxprciising such a judgment, is truly a coU 
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lection of as many sim{>le one $9 as there are different 
idea's compared. Confining onrselveS, therefore, to 
this more strict and just notion of compound proposU 
0RS5 they are all .reducible to two kinds, viz* copulch 
fives and disjunctives* , 

4Bec« lllm...Compound Propositions either Cdpulative. 

A copulative proposition is, where the $ub|ECts and 
predicates are so linked together^ that they may be alt 
severally affirmed or denied one of another. Of this na- 
ture are the examples of compound propositions given 
above. Riches and honours are apt to elate the mindy and 
^increase the number ^of our desires. , Neither kings nor 
' people are exempt frqm death* In the first of these, 
the two predicates may be''aflS:rmed severally of each 
- subject, whence we have four distinct propositions. 
The other furnishes an example pf the negative kind, 
where the- same predicate being disjoined from both 
subjects, may be ^so denied of them in separate pro* 
positions. 

Sec; IV... .Or Disjunctive*^ 

The other species of compound propositi on s^are those 
called disjunctives ; in which, comparing several pre- 
dicates with the same subject, we affirm, that one of 
them necessarily belongs to it, but leave the particular 
predicate undetermined. If any one, for example^ 
says : This world either exists of itself y or is the tvorJi 
of some ail'Wise end powerful cause ; it is evident, that 
one of the two predicates must belong to the world ; 
but as the proposition determines not wfiich, it is 
therefore of the kind we call disjunctive* Such, too, 
are the following : The sun either moves round tht 
earthy or is the centre about which the earth revolves* 
^ Friendship finds men ^qualy or makes them so* It is the 
nature of all propositions of this class, supposing them 
to be«;i^c.tmppi]|^t 'of form, that upon dietermitttAg the 
parti?iuiar predicate, th^ rest are of course to he rc^ 
moved j or if all the predicates but one are removed 5 
that pne necessarily takes place. Thus, in the exaw<« 
pie above, if we allow the world to be the work of soma 
liaise and powerful cause^ we of course deny it to bq 
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«clf-exi^tcnt j or if wc deny it to be self-ekistcnt, wfe 
'must necessarily admit that it was produced by some wise 
and powerful cause. Now this particular manner of 
linking the* predicates together, so that the establishiiig- 
one displaces all the rest....or the excluding all but one 
necessarily establishes that one«.,^cftnnot otherwise be 
effected than by means of disjunctive particles. And 
Jjence it is, that propositions of this class take their 
iiames froni these particles, which make so necessary a 
part of them, and indeed, constitute their very natmre, 
considered as a distinct species. But I shall reserve 
what farther might be* said' on this head, till I come to 
treat of reasoning, where the great use an4 importance 
of disjunctive propositions wiQ better appear. 



* Cfiap; VI. 

OF THE DIVISION OF PROPOSITIONS INTO SELP» 
EVIDENT AND DEMONSTRABLE, 

. . See* l^:*.Defiign 0/ this Chapter^ 

AS we are soon to enter upon the third part ot lo- 
gic, which^eats of reasoning — ^and as the art of 
reasoning lies in deducing propositions whose truth 
does not immediately appear, from* others more known 
—it will be proper, before we proceed any farther, to 
examine a little the different degrees of evidence that 
accompany our judgments ; that we may be the better 
able to distinguish in what cases we ought to have re- 
course to reasoning, and what those propositions are, 
upon which, as a sure and unerring, foupdation, we may 
venture to build* the truth of others. 

Sec. II, ••••Propes it ions divided into Self-evident and 

Demonstrable, 
When any proposition is offered to the view of the 
Bitnd, if the terms, inwhich it is expreaSeH, are under* 
stood; upon comparing the iddas" together, the agree- 
ment or disagreement asserted is either immediately per- 
ceived, or found to lie beyond the present reach of the 
understanding. In the first case^ the proposition is said 
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t9 be self-evident^ and admits not of any proof.; bitcaiiac 
a bare attention to the ideas themselves prqduces full 
conviction and certainty ; nor is it possible to call la 
any thing more evident by way of confirmation. But. 
Where the connexion or repugnance comes not so readi*. 
ly under the inspection of the mind, there we jnust have 
rec6\irse to reasoning ; ^nd if by a clear series of proofs 
\ft tan make out the truth proposed, insbmuchthat self- 
evidcfnce shall accompany every step of tbe procedure, ' 
we are then able to demonstrate what we assert ; aiid 

/the proposition itself is said to be demonstrable, Whca 
we affirm, fot instance, that it is impossible for the same 
thing to be^and not to be ; whoever understands the 
terms made use of, perceives at first glance the truth of 
what is asserted ; nor can be, by any efforts, bring him- 
self to believe the contrary. ~ The proposition therefore 
IS self -evident^ and such that it is impossible by reason- 
ing to make it plainer ; because there is no truth more 
ojbvious, or better known, from which, as a consequence 
it may be deduced. But if we say, this world had a be* 
ginning ; the as'sertion is indeed equally true, but shines 
not forth with the same degree of evidence. We find 
great difficulty in conceiving how the world could be ^ 
made out of nothing ; and are not brought to a free 
and full consent, until by reasoning we arrive at a clear 
view of the absurdity involved in the contrary supposi- 
tion. Hence this proposition is of the kind we call 

.demonstrable^ inasmuch as its truth is not immediately 
perceived by the mind, but yet may be ipade appear by 
means of others more known and obvious^ whence it 
follows' as an unavoidable consequence. 

Sec* 111.^**Wky the second oper^ition of the Mind is 

'. confined wholly to Intuition* 

From what has been said, it appears that reasoninop 
is employed only about demonstrable' propositions, and 
that our intuitive and self-evident perceptions are the. 
ultimate foundation on wjjich it rests. ^And now we 
sec. clearly the reason, why in the distinction of ihe^ 
powers of the understanding, as explained in the in- 
troduction to the treatise; the second operation of thi^ 
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niind was confined wholly to intuitive acts. Our ffrst 
step, In the way to knowledge, is to furnish ourselves 
with ideas. When these are obtained, we nei^t set our- 
selves to compare them together, in order to judge of 
their agreement or disagreement. If the relations we 
arc in quest of, lie immediately open to the view of the 
mind, the judgments expressing them are self evident ; 
a*nd the act of the mind, forming these judgments, is 
wfiat we call intuition. But if, upon comparing our 
ideas together, we cannot readily and at once trace 
their relation, it then becomes necessary to employ 
search and examination, and call in the assistance of 
self-evident truths, which is what we properly term 
reasoning* Every judgment, therefore, that is not in- 
tuitive, being gained by an exercise of the reasoning, 
faculty, necessarily belongs to the third operation of 
the mind, and ought to be referred to it in a just divi- 
sion of the powers of the understanding. And indeed, 
it is with this view chiefly, that we have distinguished 
propositions into self-evident and demonstrable. Un- 
der the first head are "comprehended all our intuitive 
judgments^ that is, all belonged to the second opera- 
tion of the mind; Demonstrable propositions are the 
proper province of the reasoning faculty, and consti- 
tuteby far the most considerable part of human know« 
ledge. Indeed reason extends also to matters of expe- 
rience and^ testimony^ where the proofs adduced are not 
of the kind called demonstration. But I am here oply 
considering the powers of the mind as employed in tran- 
cing the relations between its own ideas, in which 
view of things, every true proposition is demonstrable ; 
though very often we find ourselves incapable af disco- 
vering and applying those intermediate ideas upon 
which the demonstration depends. 

Sec, lV»»*.Self»evident Truths the first Principles of 

Reasoning* 

Demonstrable proposittons, therefore^ belonging pro* 
|>erly to the third operation of the mind, I shall, for 
the present, dismiss them, and return to tlw cousidcri* 
atioH* of self-cvi4eut truths* These as I ^ve alreadjf 



OF.LOCIC Mt 

it U ceruiHf that if iat»iir smmtaethstj we employ onl]^ 

•ttch paocif^s as have tiiud»factet.c^^lf«evidehcey 

and applf .then aecordiiig to the rules to be after«- 

wardTs expluDedy we abMlihe in na Anqper of ^rror, itt 

adTanciag from one dUs covcry to aoother* F«r this I 

may af>peal to ^he witiogs of. the na^hea»tkian% 

which, heijig eonductcd 1^ .the express modd hey«i 

aieotionedf are an iocoatestihleproof of the-finotoesf 

and stability oi human knowledge, when buik iipons^ 

sure a foundation* For not only have the propositioon 

of this science stood the test of ages, but are found 

attended with such invincible evidence, as forces the' 

assent of all who duly consider the proofs upon which 

they are established. Since then ms^themlticiahs aro 

universally allowed, to have hitoipon th<^ 'right method 

of arriviflg at truths— ^inee ithey have been the hap* 

piest in the choice, jis well as sppUcatton of their prin« 

ciplcs*— it may not be amiss to ejcplain here the divi« 

sion they have given of self-eyideot propositions ; that^ 

by treading in their steps, we may learn something of 

that justness and solidity of reasoning) for which they 

ace so* deservedly esteemed. 

Sec* ^•0»:DefinUions a great help to Clearess aiidEvi* 

First, then it is to he obse'rvedi that they hive becft 
itery careful in ascertaining their ideas, and£xing the 
significations of their terms* For this purpose they 
begin with ^eSnitioas, in which the meamng :of their 
words is so distiiictly explained, - thatltfaey cannot £iil 
to excite in. the mind of jin attentsye resider. the very 
eame ideas as ^re anikxed todthem by the writer* Ajid 
indeed Lam i^ to think, that the clearness and irr^ 
aistible evidence of mathematical knowledge, t3.owin|f 
to nothing ^o much, as this care in la^g fheJbvnda- 
;don* Where the relation betweei^ any two ideas k 
accurately and justly traced, it will not be difficult for 
another to comprehei^d that relation, if in setting hbh* 
eelf to dbcover it, he bruigs the very same ideas Into 
Comparison. But if> on the contrary, he a&ttsxo hii 

I. 
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irords tdiat MiitSd^iAirwm ^oie %]»^ miefe nii tlie <mn«b 
of lam vho &r«t>a<lTftnoQd ifcfafc 'demonstration ; it ia; 
e'yidenity Uiat'Sis the -amat ideas" ere not compaj»d| that 
same relation ciimot' subsisty insonxuch that a proppsw 
tionwiil bcS rojecadkas faise/f Whit?hr4kad tfae^nrnsbeeiv 
s&ghdy anderstoody must .;have appeared uiie;Kception-; 
aibly.tnie* ^ 'AffquareXfbnin«taDoe,M aigure-bfon^ed* 
by' fotriefna^vtgktiinesy jdiiird'»tdg!Bthef at rigiit an*' 
fles* * Heife Iheu nature d£ tha angles niakei n»ksr>ai 
part of tlle:itic^tt|ian t\i6 eqaalkty^^of tke^si^s ; and 
many properties, deiaopstrated of the square, flow from 
its being a rectangular figure* If, therefore, we sufM 
pose a man who has. fbrmdl'a'partial Hotion «rf a square^ 
eomprehending only the quality of ks sidbs, • without? 
regard to the angles, ^ reading som& demonstration thatr 
implies also this: latter ton6td£r^tioI^>> it is plain h6 
would reject it as 4iatuniiEers8dly'thieyinad^uchas it 
could' not be applied where 'the- sides iwexe> joined to- 
gether at unequsil angles. For this last figoire, ansix^er* 
ing still to his id^a of a square, would be yet found 
without the property assigned to it in the proposition^ 
9ut if he comes afterwards to correct his notioq^ and 
render his idea complete, he will then readily own th« 
tru^hand justness of- the demonstration* , 

Sec* 'Vhm,.Mathemt^ciansfyJf€ginningwith them, pro* 
cure a ready reception to the truths they advancem 

« We see, therefore, that npthing contribtttes so mueh 
to the improvement knd certainty of hnman >know« 
ledge, as thefaaivisg determinate ideas, «and keeping 
tl^m steady afid j invariabie in all ^onr * dtsoaursei and 
Teaeosings about them* Asid on this^ccauht'ibis,thtft 
anaihentatiaiaiJs, ^ai waabef^e-abflervsd/alvo^i begin 
%y defining^ theii^ teilois^ r'and dbtiiitd^inifioklibg the 
^otiona they are intended to ^Kpreift iH^nce such aa 
-Applythmnselvea^to thdsestudiefeyuiiaaif^ i;xacjtlythe 
^ 4ame Tiews> of things, - 'aitd bringing t always Xht • very 
'vame ideas into ^comparison, readily discern the rela-* 
*tsons between them, when c&farly and distinctly repre* 
ibnted.; Nor is. there any more natural and obviotn 
'XKuait:for.thc Uft\T#csal Kc^ption giren tonaathcfnatK 



t^\ tVuths, -ftttd-:f(B^r tkat hlirniDny and vorrespwidet^oe 

^f se^^timdnts which xfxriee^ thddktinguiiiiilig'diarao* 

ter of theMtenatJ o£tlusxifst« - •'  ' . •-' -^i * 

.1 Wihttn ^^yhliife ta:kea!.thil '&fst st«p,-^anti mdft 
lupkAWRitheidoas^ mhaic vehaLtma^tbayivitQhd toaii^Mte 
ti|^te)athfiir n^tv^are^,ito^teiy .dowii «otoe Mtf-«^ 
dku)tj..1icttth99. wiiich iqa^ 'serTS" a9 a foiucidattbn fdfi;^ 
their future 'reabonfing^s* . Add lie»f 4AdMd;-*t^ej» pf #iii 
c^ed with j-eiuarkable circumspection. a4niitung ]^« 
J)rtnci^lfeVblit: -wliat flow immediately, irojn tficlr delni- 
tions, and necessarily fbVce'themselves upon a mind in 

cjfi H.%i&avLti>&irm9dfty a rigbt^lhib, iiliivfn^'TiKm&flk 
^Ble 'fixed, ipoiot^tniiie. ^me piakio»^ • fke fixed^oin«^> 
^und; which .the^Una is- supposed. to movie, suid. whexm 
que ;of4t« extcemVties ternii nates, in caUed the cetttt^ 
fi thQ'«lrcle%> ^,TJic*aAhcr extremity, which ns^conceiig^ 
Ad.(U]|b^:Qam4d roimd,! unjtii .it rctmtm'^to the-^oiis| 
fKheo^.ilSk^fifatvlkQt^ciu'r^uifcsevibesra carve •riiniiikigaiAib 

5'tB^i^^^ii.toTkicd\tkc^.ciMyi^hiiu*y ^AM rigii«4ines» 
\vs^n frsuottHe ceatreitv the circiiaifi»M^e) are' called 
n^diii's Jfcom* ithese? definitions : cohipsiredf gteonetriisl- 
^1^^ derijre.thia self-evident trvth, that iht radii ofthM 
fpiMe> ^irdc are^ all equal one to another,* 1 call il?Mf« 
^videaj, (beic&w^. nothing more is rcquiredy tOLlayit 
fi^n^o the imuRdiftt^ poeoip^ion of the ffiind^ 'i^an aa 
|ktt^ n tl6n. to ..the: idoaancothplared* * : For < Irotii thb ver^ 
x#^yre •ia.cftrcle-^ifsis fialfi, thoit the ^rc g mfeyfeace t< 
(Kv^rf Lwhere didtamr ftiomt tftie edsitre,. byt %\ffg> exact 
Ifngtiv^f thfidescribin^.llne ; and that 'the several ra** 
dii are, in: truth. nothing more', than one and the same 
K&e .variously posited within the figure, Th^s short 
d^senpttonwil^ 1 hope, serve ito gye tome little in^ 
iig^t'^nto. the manner of dpdubang mathematical prin* 
§ip\^%4 as A^eli as into ^the .nature- 9f that-^evidened 
iviLtdi actompaoies theijn^ : . . . . ... . di 

Sec« W ill*i*4Froposition& divided- into Speculatite and 
, ^ , . ^ , Fruc$icaL . . 

And now I proceed to observe, tha^iin all proppsti 
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lioiis we either affirm or den3r some property <«f the 
ade»,tbat «Nistituteft the subject of our judgment^ of 
we maintain that i omethaog may be done or effected* 
The irtt sort is called sp9€ulativ€ propositions, as tft 
the example mentioiied above^ the rtu^i of the smmt.- 
mrtU am all $fual otu tfranatlurk The others are cal* 
Udpratiieal, mr a reason too obvious to be mention-^ 
od; thttSy thai a right Urn* . ma^ ke drawn from cm 
pfint ta anothgTy is a|»ractical proposition i iaasnmcli 
aata es^vesMftihdlt somethiteg nay hedone; 

Sec« lX»»*miff nee Mathematical Principht diuingui^hm 

id into Jxioms and Fastulattu 

'-  .' .- .... 

. Trom.this twofoid considcnitiofl of propositions, aH« 
ma the twolbld division of mathematicat principleo, 
intaiw/oau and pasiuiatgs* By an amom they under* 
stand any self-evident speculative truth : as, that tha 
mhaU is graktar than its parts: that things equal ta 
ana and the same things are efual ta one another* But 
n self-evident praetical propositton is what they call a 

Ctulaia^ Sucb are these ^ Euclid; that ajkiita rigM 
^ iMM^h^ continued difieftfy/arfamdkzthas aeipek maj 
he deseriiefl ahemt emjt centre with anj distance. Ana 
hAt we sre to observe, that : as in^an aniom^ the 
agreemeet or disagreement between the subject and 
predicate, nnist come under the immediate inspection 
of the .mind ; so in a postulate^ not only the possibility 
of the thing asserted must be evident at first vieW,-bin 
also the manner* in which it may be effected. But 
where ^his manner .is not of itself appnirent, the propO^ 
Mtion oomes under the notion of the demonstrable kind^ 
and is treated as such by the geometrical writers* 
Thus, to draw a line from one point to another^ ts as* 
sumed by Euclid as a postulate^ because the manner- of 
doing it is so obvious, as to require no previous teaclw 
ing* But then it is not equatly evident, luAe we ara 
ta construct an equUaSeral triangle. For this reason ht 
advances it as a demonstrable proposition, htys dowfl 
rules for the elcact performance, and at thesam^ tima 
proves, tKat if these rules are followed^ the figure wi^ 
he justly described* ;. . . .r^. - — **' 
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9^c» ^%,ff*And iemonstrqblt Propositions into Thc<H 

- ^ rams and Problems. 

/ "This naturilly^leads mc to take notice, that as self* 
trident truths are distiirguished Into difierent kinds, ac- 
cprding asthey aVe specjilativc or practical ; so is it al- 
io with demonstrable propo.sitions. 'A demonstrable spc- 
^cplative propqsitiop \^ by^ xna^hfiinaticians called a theo" 
rem* -Sy^K is the famous 47'th. proposition of the first 
ti'ooTc pf .tiie ElementSy\Lxipyfii by the name of the Pytka^ 
goric the/orem^ froni'its supposed inventor, Pythagqras^ 
^/x* That in€i>ery^right-dngled^iridnglej the square des^ 
cribed upon the Sid^ subtending 4iie right angle ^ is equal 
io hoth' fh^squiife9 det(^ihed upon the sides containing 
4h€ right an^6» On the othcrhand, a demonstrable prac- 
:ticab proposition is called a problem ; as where Euclid 
teaches us to descfib^ a square, upon a given figlit line* 

Sec, %l.».yCorollaries ar^ obvious ^ductigns from Thc^ 
' orems or Problems* 
Since I am upon this subject, it may not be amiss to 
a^d, that, besides the fouj* kinds of propositibns already 
mentioned, mattiematicians^have also a fifth, known by 
the T\?Lm^o£ corollaries^ These arc usually subjoined to 
theorem^ or pfobl^msy apd differ fcom then; only in this^ 
that they flow from^ what is there dcmonstfa ted, in so 
ipbvious a maRiier as to discover tkeir dependence upon 
the proposition whence they are deduced, almosijt as sopa 
as proposed. Thus £ttc//(/ having demonstrated, that in 
^ every right4ined trjqngje^ all t he three angles taken toge^ 
ther are equal to two rigtif^ angles ; adds, by way of co« 
ToIIary, that all the three aiiglesofany otie triangle takes 
together^ are equal to all the three angles of any other: 
triq^gUy taken ^dj^et^rj; Hvhich is evident at first sight; 
hcca«e ji]f'air'fcases'they*are^qt!al to two right ones, 
and things- equal to two and the same thing, arc equal 
to one another. * 

Sec, Xlh*.*icbolia serves the purposes of Annotations 

or a Comment* 
' \ The last thing I shail take notice of, in the practice 
of the mathematicians^ is what they call their Jc^c^/Za^ 
They are istdiSereutly a^inexed to dcfi^itiojus, proposi-* 
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'tionsi or corollaries ; and answer the slme purpoiesals 
annotations Dpon a classic author. For In them occasion 
15 taken, to explain whatever may appear intricate and 
obscure in a train of reasoning ; to answer objections ; 
to teach the application and uses of ^propositions ; to 
lay open the original and history of the several disco- 
Ycries made in the science ; and In a Wprd, to acquaint 
us with all such particulars as deserve to be known^ 
whether considered as points of curiosity or profit. 

Sec. XIIL**.«TAi> . Mttk^d ^ the Mathematicwtts 
universal^ and a sure guide to Certainty. 
Thus we have tak^n a short view of the so muck 
celebrated method of the mathematicians ; whichi to 
any out who considers it Mfith a proper attention, must 
^eeds appear universal, and equally applicable in other 
sciences. They begin with definitions. From^thes^ 
they deduce their aicioms and postulates, which serve 
as principles of reasoning ; aud having thus laid a firm 
foundation^ advance to theorems and problems, esta- 
blishing all hy the strictest rules of demonstration. The 
corollaries flow naturally and of themselves. And if 
any particulars are still w^inting to illustrate a subject^ 
«ir complete the reader's information \ these, that the 
series of reasoning may not be interrupted or broken, 
are generally thrown into scholia. In a system of 
knowledge so uniform and well connected, no wonder 
if we meet with certainty ; and if those clouds and 
darknesses, that deface other parts of human science, 
and bring discredit even upon reason itself, are here 
scattered and disappear. 

Sec. I^IV •••.Self evident Truths known fy the appom 
rent munoidabU Connection between the Subject and 
Predicate* 

\But I shall for the present wave these reflexions, 
which every reader of understanding is able to make 
ef himself, and return to the consideration of self-evi« 
dent propositions. It will, doubtless, be expected, af- 
ter what has been here said of them, that I should 
establish some criteriu^ or marks, by which they may 

kc diatioguisM* Biit I frankly own mf inability ij| 
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this rcspe'ctj ai not being able to conceive any fhmg Ui 
' them more obvious and striking j t'hin that self-eviden,db 
' wliich constitutes their very nature. A!l I have t'hert* 
fore to observe on this head, is, that w.e ought to malce 
Ht our first care, to obtain clear and detef-mmate ideai* 
When afterwards we come to compare th<sse togetherf 
if we perceive between any of them a necessary and 
unavoidable coRnection, insomuch that it is impossible 
toednccive -them existing asunder, without destroying 
the very ideas con^pased ;^ we m^ then conclude, that 
the proposition expressing this rel^on is a principal' 
zx^ of the kind -yccall-aclfcciddcott . In J^e exaiople 
mentione3 above^ jthe radii of the same circle are «tf * 
equal between tkemsehes^ this intuitive evidence shiiiei 
forth in the* dealest maaner.f ct^ng iniyossible fSor 
any one, who attends his own ideas, a^t to perceive the 
equality here a^«^r^»^ For as U»e circumference it 
every where distant^ from the centre by the exact 
length of tl^ describing line ; the radii draWn from 
the centre of the circumference, being severally equal 
to this one line, must neeSs also be equal among them* 
aeives. If we sujipose the ilidii unequal, we at the sam^ 
time suppose the circumference more distant from the* 
centle in some places than in others ; from which sup* 
position, as it wonld exhibit a £gure quite different 
|rom a €ircle,ji7e ^e there is no separating the predi* 
cate from the subject in this proposition, without de« 
stroyuig the idea in relation to which the coroparisoa 
was made* The same thing will be found to hold in 
all our other intuitive perceptions, insomuch that we 
«ay establish this as an universal criterion^ whereby 
to jvdge of, and distingilkish them* I wonki noti how* 
ever, be understood to mean, as if this ready view of 
the unavoidable connection between some ideas waa 
any thing really different from self-evidence* It iSf 
indeed, nothing more- than thr notion ^of self-evidence 
a little unfolded, and as it were laid open to the'inspec* 
l^on of the mind* Intuitive judgments need no other 
distinguishing marks, than that brightnesis which suis» 
rounds them; in like manner as light £scovers itself 

pyiXi OVA freacjice^ ta4 the splendor h vmnn^&f 
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^iffuses. . But I. ^aye .paid enp^^Ji of sclf-eyident^prp. 
jpo^ltioh^, and shair therefore now procecS to those of 

■jfW demonstrable tirid ; which^ being gainea in cohse- 
'^uence of reasfijiing, naturally leads us to the third - 

part of rpglc^ wBi?re tpis operation of the uncieretandiDJj , 

»s ^xplaiij^d«; ,' 
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•'*'-•' '' *' '<ii— M^fc^.:i^'^>^^">^**-*^ ' ■*■'■''■ 1"' *■' ' * 
bF REASONm& IN GfiNERAL, ANDTKl 

' i^Ai^i^oFWHiq^^rrcoi^isis'rs. , ; 

8ec. l.,i.R}stif6h 'Relations discovered by means* of in^ 
' • termedi^^ Ideas* "* 

"E have seen ho,w the mind proceeds in furnish- 
., iw m , ing itselfj with ideas^-and fr^mLpg intuitive 

Serceptipi^s^ Let u^x^^^a.enggirp iptp the manner. q| 
^covering tlH)sq more renvot^,reIati9ijs, which, lyinjf 
ft a distance from* the understandi^Q^ . afe. not to be^ 
toccd.but by meq.n^9?a higher xr:^ej;<iise of,j^p.p^ers. 
ii' often happens ^ in, comparing ideas tQgetl>er9;that 
■^eir<,agfc^^c^t |4r. fii4ja^eqfpeijit,c.%^i;)J. \>e. disaprne4 
at first; view, especially if they are of such a nature, at 
Qot to .admit o| an ezaQt^ application one, to another^ 
\y hea, for instance, we. compare two figures p^ a dif* 
|irrc»t .make, in prder to judge of their; cgualLty -oi^ in-» 
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^ret themselvetf we cinnot arrive tt tn extctdetef)» 
-SDinfttion ; becausey \if reaso^ of their disagreeing 
forms, it it imposuble so to jnit them together, as that 
their several parts shall mutuaUy coiiteide. Here theH 
4t becooKS oecessarjr to look otrt for tome third ideaf 
that will admit of such an application as the present 
-«ase requires ; wherein if we sttccecdi all diffictfhiet- 
Tanishy and the relation we are in quest of may be 
traced with ease. Thus right*lined nguret are all re* 
ducible' to squares, t>7 means of which we can measure 
their areas, and determine-exactly their agreement or 
-d^aifreement in point of magnitude* * 

Sec* II»»«.77^ii mf^nner of arriving €t Truth andUrmm 

ed Reasoning* 
If now it be asked, how any thupd idea can serve t# 
diseover a relation betwren two othery ; I answer^ 
by being compared severally with these others ; for 
auch a comparison enables us to see how far the idea% 
wiiL^ which this third is compared^ are connected or 
disjoined between themselves. In the example mea^ 
tioned above, of two right-lined' figures, if we.conw 
l^afe each of them with some square whose area in 
known, and find the one estactiy equal to it, and the 
Other less by a square-inch greater than that of the se«^ 
^o^d. This manner of determining the relation be« 
tween any two ideas, by the invention . of some third 
with wbieh they may be compared, is that which we 
call reasonings and indeed the chief instrui^ent, by 
ivhich we push on our discoveries, anpl enlarge our 
l^nowledge* The great art lies, in finding out such in- 
termediate ideas, as, when compared with the others 
in the question, will furnish evident and l^nown trutjip^ ; 
because, as will afterwards appear, it is only by meanf 
of them, that we ariit^ at the knowledge of wlut ie 
bidden and remote* . 

See« lll**,.Thspaitfs Mt eonsfitute an ^cf a/ Rtason^ 
* "ihg And a SjHogism. 
From what has been said, it appears that every let 
ef reasoning necessarily includes three distinct judg* 
iKfttf ) tHi^ wheitin the ldeas| whose reiati^h «» 
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•4ici<^c^) a^d.a liilrd, wb§rem tbl^y.are themseiy^scox^ 
jnected or .dUj.Qiil|i^ 4CC9}'4ii^|^ tQ thC: r<^&ulti o£ tjlia^t CQift*- 
^ris^n. , Npw.a^ i9« ^«» setjo^^^pani of ,logic).our 
ju^m€;n1^ -wUc^ -j>flt in^q,y?qrd?r,^V^rf :6Ailf<Jr prPlX)*- 

^•caspj^jngs.afc UrHve4'^i</c>4?*5i?i*. r'And Ufiopc itipt I 

Iqws, th?.t as. every act of reaaiof^^ upplies tbreft H^ j 

.veral judgtnents, so.eyery syllagiim inu,st.ipQ}ude tbiee ' 

.distiact propositions* W^en a leB^niiig is,^h(id' p^lt . \ 

*ApV? w/9rd«^ and apg^ar^ iji fprm pf ^..sy^lpgiam, tibc I 

intermediafe idea^.fi\ade u^c^ qf, tq 4isf,Qyej,^b9 <MSr^<^ ' 
incnt or disagreement yfc' search for, is cajkd the mt'dr 

«?^^/'ahJtlfe Tlh^'^idfeis tKemscfv^fs; Vifh xVlStfti i 

this third is compared/*g^d'fty the*'rtarae of the extrvacs^ i 

^ , . Sqc« IV«*«./i»^^a^i^^ f^i7i» and 4fcofm^a^leness9 h \ 

'•' But'a* thtfgie thirfgs ar&fefest illustrstteflby eiam^le's ; 
^t us, for iiistaiKe-, set oiiirselves tb'rtiouire, whtsilir 
IhA ari ^cctuTtiabk for thttr thtidh'^l As W^ fJ^piTVoh 
•feetween thtf Ide^s cJ mdH {arnd' dcco^nrabV^nes's "Mtn'h 
•A^t'ivhhih the inrm^diatetiei«^.6f'tbt:mT^ha,^'6uV' tfsl 
«'ai^ mu«: be, to find oiit sdfti6 thlrJ'fded^'tba^ ^?ll etfi*. 
t>le lis tbef mire easilj^ to^di«coVer*and trace it. 'J^VeH^ 
"^itiall measure of reflexion^ is sufficient* tQihf<fr?p'iis', 
ttiat no creatjure can be accountable for his'dttfionS, 'tm*- 
•lefeswe suppose hini capable of. distinguishing tlie*gooi 
Crfoi^^the bad*; that ii^urtfes^ w^ Suppose hibi'-^osstsffe'fl 
Trf ?eas6ri. • 'NcJr is^ tftis Jlbtrc-suiHdert\i • Fof'.Svlfa^ 
Vould it avail hinr, toTcnbVgobd^rfaHibz^dtictioniJlf he 
•hdd-no free'ddm bf ch6rcc, nbr c6u!H ^oicj the' L^\ ^na 
Jmrsue the other ? Hence' itf1)et'of^es liece^sar/ fo'taJJl' 
in both considerati'pns* iii the ^reseVi1:^c^s^, ""It is it th^ 
•ame'time eqiiaHy apparent, that 'whefel^r'thefetis;*th4 
'WbiKty-bfdistihgufMilnggoat!fi^inbnd*a'ct?on's,^^^ 
suing the one and avoiding the otheP/tVierie^l'so :4 c^i'erft: 

Jure >,^«^ofi.si^t3jye^ > *.W;^ii5*Pit^fif,gOtA.tJtil"i id^ 

vith which ^ccozz«f^^/f»<f«ysin§Cvga^atfy connected, viz* • 

reason jf^/^U^f{^ry^.y/]^\ch ar^ h^r^/iocbe 5W>wdpri^ as 
.making up, one coinptpx coi>ceptic4U . I^etus nov tate 
ii^s fl^id^fiidttfo^a^d^^poj^arf it >viiteiUe ai^ teso»*i# 
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tfaat rtriiiajrbtWiEnneddf hitn* Having tb^s^-by means : 
of the mterniedinte ideay fo|tli<d tw* seve^ail jttdgtnentir^ '. 
^i%. ^thdt man istpossessedt/read^i^dndli^rtf,; 'aM that 
rkms\m<miM&€r^4mpfyacam$ntMeness^$ a'thifd«b^iou$T> . 
ijr and ^neccissariiy follows, 'v/s. tAa( mattiVaccountMt 

soning, in which, according to what has been altibkdjt 
obscjryed, the ce are three distinc| iodgmeinti; tw^p^tha^t- 
^ may Bestilea^'previousivinasmiijQh as th^ lead to^the 
other, and arise from compariTig the middle idea with 
^e twb sdeas in the i|ue3tion ; the tiiird is a consequence 
af theise previvotf acts, and^ows ffom combiftifig^theTid^ 
treme ideas betw^eirtbemselves. If i\pwweputtkis rea-^ 
•oninginio words, itf xhibits what logicians term a syf^ 
Is^sofi^i an^,^ when pcopb^ed in due fonpn, rans thus- 1 

'- .EVci'y cr^^itiirteij^s'scssed of reason and liberty Is accountaj. 
ttB>f«rihi8actft>ri8. . *. 

. - l^sin i«> creature possessed of reason ^»d liberty. 
Therefore man is accountable forUis actions. 

S^c. V ^•••PrefnlseSf'conclus'iony extremes'y middle terni» 
- In thi% syllogisHi we may obseiVe, that there are three 
several' jwopositrdfnSj 'expressing the three' jiidgraent* 
^itipUed in the act df reaconlng, and so 'dbpbsed at to 
rspresant: distinctly what passes wIthVn the mind, in 
tfacing*the.inbte-di^tantrckrtion8'df 'its ideas* The twb 
£rit^opd^tibntf answer the two previous judgments in 
Tcasc^in^, and are called ,the premises^ because they 
ark j>l^ced before the other. The third is termed the 
itonciasi^n^ as berng gaindd in<6nsequence of whiit was 
''^sseptedui^ the- premises. We- are alstj to remember, 
th*t.tft€te««* expressing the two ideas wheserelatioti 
'^iPeeisqufre after, as herc^mtJrt tod cfceount^lmtssyM in 
(general, »calie&the\»9c^r^7M^i$> and'trhat the intetmediafe 
id^a j by {Hegrns-of which,' the relatiob is traced, viz* a creh',' 

tupc' possessed of reasbri and Ukerty^ takes the name 
4>f xht middle termf Hence it follows, that by thepre^ 
4ni9es of a' syUogtstn^ we ai^ always to understand the 
.twd pfopositkonsy* where tbeittiddlcterm'is severally* 
'^tompared ytifheiitremes^ ; forthe^e constitute the pre- 

'vtous judgments; whetict th^ tralh^ "we ftre in^^uest oi 
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%hf re«foi|iii^ dcdticfd. The conelusim is diftt ttfiet 
propositMni in whicb- the extremes themselves are 
j^ned or teptrated, agreeably to what appears upon the 
i^Qve comparison* AUthts is evidently seen in the foie« 
. KPing tyU^gistO) where the two first popoutiom^ ^hieh* 
scpresent thepremises^ and the third, which makes the 
toncliisioni are exactly agreeable to the definitions here 
given* 



Sec VL..»Mafor md Jttn&r Term^ Mejor and Minor 

Propoiition* \ '  

Before we take Itnvb of this article, it will be far* 
ther'. necessary to observe, that as* the conclusion is 
made np of the e|ctreme terms Df the syllogism ; so 
that extreme^ which serves as the predicate of the con* 
elusion, goes by the name of the major term : tha 
.other extreme, which makes the subject in the saipe 
proposition, is called the minor term* ' From thisdis* 
tlnetion of the extremes, arises also a disunctioh be« 
tween the premises, where these extremes are several* 
If compared with the middle term. That proposition^ 
which compares the greater extremt, or the predicate 
/of the conclusion, with the middle term, is called the 
major propositions the other, wherein the same mid^, 
die term is compared with the subject of the coiiclv* 
sion, or ksser extreme, is called xvit minor pr^otitioHm , 
All this is obvious from the syllogism already gtvetty 
where the conclusion is, man is acetmfitpbie /or his ac*' 
tionsp ' For here the predijcate, ^seeountaSie for his 
^/a€$ionSf bmng connected ^ith the middle term in the 
^ first of the two premises* E^ery creature possessed of 
regsoi^ and liberty is (accountable for his actions^ gives 
^what we fall ^he major proposition*^ In- the second oS 
the premises, atofi, is a Creature possessed of reason and 
Jibertjyy/c find the lesser extreme^ or subject, of the 
conclusion, via* m0ti, connected with the sanu; middle 
term, whence it is known to be the minor preposition,^ 
I shall only add, that when a syllogism is proposod ia 
•4uc form, the major proposition i>' always placed firstf 
. the minor next, and the conclusion 'Us(| according 3il 
: ^c kmyt dope in %h9X offered above. 
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SiCC. Yll. ;»yudgme7it and Proposition^ Reasoning 

and Sylloghm distinguished. ' ' ' 

Having thus cleared ~the way, by explaining. suck 
terms, as we are likely to have occasion ior in the pro- 
gress of this treatise ; it may not be amiss to observe, . 
that, tho' we have carefully distinguished between the 
act of reasonings and 'a' syllogisjn^ which is no mofc 
than the expression of it, yet common language is n«t 
so critical on this head; the term reasoning being 
promiscuously, used, to signify either the judgments v 
of the mind, as they follow one another in train, 
or the propositions expressing these judgments. 
Nor need we wonder .that it is so, inasmuch as our- 
ideas, and the terras appropriated to them, are so con- 
nected by habit and use, that our thoughts fall as it 
yftxG spontaneously into language, ..as fast as thej 
arise in the mind; so that even in our reasonings 
ivithin ourselves, v^e are not able^ wholly to lay aside, * 
T^ords. But notwithstanding this strict connexion be- 
tween me n/^rand verbal reasoning, if I may be allow- 
ed that expression, X thought it needful here to dis- 
tinguish them, in order to give a jusfidea of the maa- 
Hier of deducing one truth from another. While the 
mind keeps the ideas of things in view, and combines 
its judgments according to the real evidence attending 
them, there is no great 4anger of mistake in our ^ea- 
.soriings ; because we carry our conclusions, no farther 
than the clearness of our perceptions warrants us* 
3ut where yt i^ake use of words, the case is oftem 
otherwise ; nothing being more common^^ than to l^t 
them pass without attending to the ideas they repre- 
sent ; insbjtpjich that we freq^uently /combine expfes- 
:^ions, which upon examination appear to have no de^ 
terminate meaning. Hence it greatly imports us.te 
.distinguish between reasoning and syllogism ; and te 
take care, that the one be in all cashes the true and.just 
representation of the other. However, as I am un- 
willing to recede too far from the common forms of 
. . speech, or to multiply distinctions without necessity, I 
shall henceforward consider propositions as rejfresentiog 
the real judgments of the mind, and syllogisms a$ tlic 
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tme copies of our reasonings ; which iridecd thejr ought 
always to be, and undoubtedly always will bey to men 
.•wjto think justly, and arc desirous of arriving at truth. 
Upon this supposition there will be no danger in usingf 
the words judgment and proposition promiscuously ; or 
ih considering reasoning as either a combination of va« 
rious judgments, orof^the propositions expressing them ; 
becaiise,*bcing the exact copies one of another, the tc- 
sult will be in all cases the same. Nor is it a small ad« 
Vantage, that we can thus conform to common speech, 
urithout confounding our ideas, or running into ambi- 
guity* By this means we bring ourselves upon a level* 
with other men, readily apprehend the iheaning of their 
expressions^' and can with ease convey our own notions 
•and sentiments into their minds* 
Sec. VIII«.../rt a single %Act of Reason ingy ihe'PremU 
ses must be intuitive Truths, 
These things premised, we may in the general define 
reasoning to be a7i act or operation of the mindj dedu* 
ting some unkneton proposition^ from other previous hnes 
^that are evident and knoion, Tl^ese previot^ {rr*oposU 
tions, in a simple act of reasoning, are only two in 
number ; and it is always required that they be of 
themselves apparent to the understanding, insomuch 
that we assent to and perceive the truth of them as 
soon a« proposed. In the syllogism given above, the 
premises are supposed to be self-evident truths, other* 
wise the- conclusion could not be inferred, by a singly 
act of reasoning. If, for instance, in the major, every 
creature possessed of reason and liberty is accountable 
for. his actions^ the connexion between the subject and 
jpredicate could not b« perceived by a bare attention 
.to the ideas themselves' ; it is evident, that this propo- 
sition would^no less require a proof, than the conclu- 
sion deduced from it. In this case, a new middle term 
must be sought for, to trace the connexion here sup- 
posed ; and thi$ of course furnishes another syllogism, 
by which haying established the proposition in ques- 
tion, wp are thenj and not before, at liberty to use it 
in any succeeding train of reaeoning. And should it 
90 happen, that in thi$ second essay, there was still 
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» V. - . 

^ome previous propositiou whose truth did not aj^ar » 
at first sight ; we must then have recourse to a thicd 
syirogism, in order to lay open that truth to the mind ; 
l^ecause so long as the premises remain uncertain, the - 
conclusion built upon them must be so too» When, 
by conducting our thoughts in this manner, weatlast 
; arrive at some syllogism, where the previous proposi- 
tions are intuitive truths ; the mind then I'e^ts in full 
security, as perceiving tjiat the several conclusions it 
has passed through, stand upon the immovable found- 
ation of self-evidence, and, when traced to iheir 
source, terminate in it. .. 

Sec. IK,.., Reason ftigi in the highest Exercise of it^ ' 

only a Concatenation of Syllogisms. 

*. 

We see,, the re fere, that in order to infer a conclu- 
sion by a single act of reasoning, the premise,^ must * 
^be intuitive propqsitions. Where they are 'not, pre- 
vious syllogisms are required^ in which case rtasoning 
becomes a complicated act, taking in a variety of suc- 
cessive steps. This frequently happens in tracing the 
more remote relations of our ideas, where many mid- 

• die terms being called in,' the conclusion cannot be 
made out, but in cpnsequence^f a series of sy41ogi?mf 
following one another in trains But although in this 
concatenation of propositions, those that form the pre- 

•mises of the last syllogism, are often considerably re- 

• moved from self*evidence ; yet if we trace the reason- 
ing backwa^-ds, we shall find them the conclusions of 

'•.previous ^yllogisms^ whose premises approach nearer . 
and nearer to intuition, in proportion "as *we advance, 
and a.re found at last to terminate in it. And if aft«r 
, having thus unravelled. a demonstration, we take it the 
contrary way, and observe how the jnind, setting ,out 
: with intuitive perceptions, couples them together to 
. form a c^xnclusion— how, by introducing this coilclu- 
. sion into anothej syllogism, it still' ad vance.3 one step 
farther ; , and so proceeds, making every liew discovery 
subs^vient to its future progress—we shall then per- 
ceive clearly, that reasoning, 'in the highest cxffcise 

• «f that i[a&ultyi is no more than an orderly coinbina* 
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tibn of those simple acts, which we have already sif 
fully explained. The great art lies, in so adjusting 
•ur syllogisms one to another, that the propositions 
severally made-^use of^ as premises, may be manifest 
consequences of what goes before. For as by this 
meai^s, every conclusion is deduced from known and 
established truths, the very last in the series, how far 
soever we carry it, will have no less certainty attend- 
ing it, ,than the original intuitive perceptions them-- 
selves, in which the whole chaitn of syllogisms takes its 
rise. - ^ 

Sec. jH,*.. Requires intuitive Certainty in every Step of 

the Progression. ^ 

Thus we -see, that reasoning, beginning With first 
principles, rises gradually from one- judgment to ano- 
ther, and connects the.m in such manner, that every 
stage of the progression brings intuitive certainty 
along witli it. And now at. length we may clearlj- un- 
derstand the definition given above, of this distinguish- 
ing faculty of the human mind. Reason, we have said, 
is the ability of* deducing unknowTT^vuths, from prin- 
ciples or propositions that are already known. This 
• txidently appears, by th'c foregoing account, where 
we see, that no proposition is admitted into a syllo- 
gism, to serve as one of the previous judgments ori 
which the conclusion rests, unless it is itself a knowa 
and established truth, whose connexion with sclf-evi-' 
dent principles has been already traced^ 

Sec. ."X.ht^nSelf-evident Truths^ the ultimate Founda^ 
tion o/ all Science and Certainty, 
There is yet another observation whicli naturally of- 
fers itself, in consequence of-, the above detail ; vii:, 
that alhthe knowledge acquired by reasoning, how far 
soever we carry our discoveries, is still built upon oiir 
intuitive perceptions. Towards the end of the last 
part, we .divided propositions into self-evident apd de- 
monstrable, and represented those of the self-evident 
kind, as the foundation < on which the whole super- 
structure-of human science rested. _ TKis doctrine is 
now abundantly confirmed by what hfts b^en dWirered: 
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M ^^ present chapter. We have found, that every . 
dis.covery of human reason, is the consequ^ence of % 
train of syllogisms, which, when traced to the^r source, 
^ajway^s terminate in self-evident perceptions. When 
the mind arrives at these primitive truths, it pursifes 
jppt its enquiries farther, as well knowing, that no 
^vic^ence^ can exceed that which flows from an/imme* 
diatp view of the agreement qr disagreepient between 
jit^ idea?* And hence it is, that in unravelling any part 
of knowledge, in order to come at the foundation on 
wjiich it stands ; intuitive truths are always the last 
Xesort of the understanding,. bpyond which it aims not 
to advance, but possesses its notions in perfect security, 
as having no)v reached the very spring and fountain of 
all science and certainty. 

PF THE SEVERAL KINDS OF REAS0KIN6, AND 
' JTIKST OF THAT BY WHICH WE DETERMINE 
THE GENERA AND SPECIES OF THINGS. 

^ « Sec. !,••* Reasoning Twofold* 

WE have endeavoured, iii the foregoing chapter, 
to give as distinct a notion as possible, of rea* , 
toning, and of the manner in which it is conducted. Let 
us now enquire a little into the discoveries made by 
this faculty j and what those ends are, which we have 
principally in view in the exercise of it. All the s^imt 
of human reason may^ in the general, be reduced* to 
"^hese two : 1. To' rank things under those i^niversal 
Ideas to whkh they iruly belong ; and 2* To ascribe to 
*them their several sittributes aild properties, in conse* 
quence pf that distribution. 

,Sec.II«..«Ti^Jirj< kind regards the Genera and Sft* 

cies of Things m 
]First, then 1 say, that one great aim of hufnan rea^ 
,SQn i£, tp determine the genera and species of thing! • 
; We have seen, in^ the^ first part of this treatise, bow 
«tlie mibd proceeds in framing general ideas. We hav« . 
al^o seen^ in tlie second -oart, h<^W| by meani of tiiot | 
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general ideas, \4^e come by universal 'propogiltions. Now 
a» in these universal propositions, we kffifpi some pVo- 
perty of a genus or species, it is plain^ that we cannot 
stpply this property to particular objects, till we have 
first determiued, whether they are comprehended un- 
der that general idea, of which the property is affrtif- 
ed. Thus there arfe certain properties bclongfllj^ to ^fl 
even numbers, Which nevertheless -cannot be applied 'ro 
any particular nuraber, until we, have first dlscovfcfcd 
it to be of the species expressed by that general nain^* 
Hence reasoning begins with referrinff'thinga to their 
.several divisions and classes in the sctfle of our ideas 5 
and as these divisions are all distinguished by pe- 
culiar names, we hereby learn to apply the terms 0jc- 
pressing general conceptions, to such particuljir^dbjects, 
as come under our iimaediate observation* 

I 

Sec. llL*0^TJie Steps by whkhnoe arrive at Conclu^ 






i stonsofthis sort* 

Now in order to arrive at these conclusions,. by ^hich 
^he several objects of perceptioils aje brought under 
general names, two things are manifestly necessary. 
Fiist, that we take a yiqWjpf jth^ idea itself (dcn^rtcd-iy 
^hat general name, and carefully attend to ti^e 4istin« 
gvjishing marks which serve ^ to characterize it« oc- 
condly, that we compare this idea with the object un- 
der consideration, observing diligently wherein they 
agree or difier. If the idea is found to correspond 
with the particular object, we then, without hesitations 
apply the general i^ame ; but if no suth correspondence 
in{erveneS|the conclusion must necessarily take a con.- 
trary turn. Let us, for instance^ take the. number 
iij^hty and consider by what steps we are led to.pro- 
jLounceitan even number. First then we call to mind 
•tiie idea signified by the expression, an even numderf 
yiz» that it is « numhtr divisible into two equal partSm 
'We*then compare this idea with the number «i^A#, and 
ftndingkhem manifestly to agree, see at once the ne- 
cessity of admitting the conclusion. These several 
ju^gooents therefore, transfek-red into lanjfl^udgei and ni* 
'4»««d to t)M hxi^ of a sylloginftj aypear thus £ " 
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' ' Every n«m\>er thsit may be divided into two t^vtaX partt^ 
is an even ntunber 
The number eight may be divided into two equal parts* 
Therefore the number et^bt, is an even number. 

Sec IV •*•• Those steps always folhwedy though infi* 
miliar cases we do hot always attend to4hem\ 

,\ I huve made choice ot this example, not -90 much for . 
the $ake of the conclusion^ which is .obyigiis enougk 
and might have, b^en obtained without all that parado 
of words ; but chiefly because it is of easy compre- 
hensian, knd serves, at the same time- distinctly to ex- 
hibit the form of reasoning by, which the understand* 
•ing conducts itself in ,al| .in%tan.qes of this HP^r^^ A^d 
Jiere ^^.piay be observed) that where the- gene.raj idea, to . 
which, particulaij objects are r.e^crred, is very , familiar 
,to the mind, .and frequently' in vievf j-thi* rpfcjrenc^ 
and the application of the.general name,t seem'to be 
j^ade without. any apparatus of reasoning. When we 
«ee a horse in the fields, or; a dog in the street, wb 
readily apply the name of the . species ; habit, and a 
familiar acqu;ii/it;ance wUh the general idea^ suggest- 
•,ing it instaAtfUneousIy ;co ..the mind. . We <are notf 
..howev;eit, tp imjtgine'On (hij(<aQC0unt, that the under- 
s.tandii^ depart^ from the usus^l rules of just .thinkiog* 
A frequent repetition of acts begets a habit ; and hai* 
bits are attended with a certain promptness of e^ecution^ ^ 
'that pVevents our observing the several steps and gra- 
dations, by which any course of action is accompli^- 
cd« But in other instances, where we judge not by 
precontracted habits, as When the genehil idea is verjf 
' complex, or less familiar to the mind ; we always pro- 
•ceed according to the form of reasoning established ' 

'above. A goldshiith, for instance, who is4n doubt a^ 
.'to any piece of metal, whether it be of the species cal« 
' led goldy first examines its properties, and then com- 
•paring them with the general idea sigiiified by that 
iiame, if he 'find a^ peVfect corresporidehce', fto' longer 
hesitates' under what class of Petals to rank it. Ko<r 
♦^hat is this,-biii following step^by step; those rules of 
rr^pmgi yfi^hfj^kyt befort {aid dplTA as tb^ |!^4h t 
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ards, bv which to regulate opr thpyghts in all concIa« 
sions 01 this kind ? ' ' 

Sec. V The Great Importance ^f this Branch af 

Keasontng. 
Nor let be imagiaed, that our reseai^ches here, be- 
C2(use in appearance bounded to the imposing^of gen1?« 
ral names upon particular objects, are therefore trivU 
^i and 6f little con sequence*^^ ^ Some of the mbst consU 
4erabl^ debates among mankind, and siich too^ ass 
nearly regai-d their lives, interest, and happiness, turn 
wholly u^on this article* Is it not the chief employ- 
ment of our several courts of judicature, to determine, 
in particular instances, what is l^w, justice, and equi- 
-ty ? Of what importance is it, in miny case^j to decide 
«right, whether an action »hall be termed mtirder or 
"manslaughter ? We sec, that no less than the lives and 
fortune's ^ of meii depehd often upon these decisions. 
The reason is plain. Actions, when once referred tio a 
jg^neral idea, draw after them all that may be affirmed 
of that idea ; insomuch that the determihin^g the species 
of actions, is all one with determining what proportion 
of praise or dispraise, comniendation or blame^ €ee» 
•ought to fisdlow them. For as it is allowed that murdtfr 
'deserves death, by bringiiig any.particular action under 
«the head of murdev, we of edurse decide the plmishment 
due to it. 

jScCl 'Vlf%And the exact observance of it practised b^ 

Mathematicinnsm 
* But the great in^rtance of this branch of reason- 
ings and the necessity of care and circumspection, in 
Referring particular objects to gei^eral i^eas, is still far- 
ther evident from the pf aqtice of the mathematiciaof • 
£yery one who has read Euclid^ knows, that he fre« 
.quently requires us .to draw lines through certain pointy,' 
^and according' to such and such directions. The fi* 
^ures thence resuHing are oftep squares, parallel9- 

J^rams, or rectangles* Yet EucUd never supposes thj,* 
fom their ))jure appearance^ but always demon,stratei.|t 
^on the stricLtc^st principles of geoipetry. I^or is :tl^ 
ai>ft^ tqjtjjpji^j in any thing di&^ 
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cribed above. Thus, for instance, havings defined a 
square to be a figure bounded by foiir equal sides, join- 
ed together at right angles ; when such a figure arises 
in any construction previous to the demonstration of a 
'proposition, he yet never calls it by that name, until he 
has shown that the sides are equal, and all its angles 
right ones. Now this is apparently the same form of 
reasoning we have before exhibited, in proving ei^ht to 
be an even number; as will be evident to any one, wh* 
reduces it into a regular syllogism. I shall only addy 
that when Euclid has thus determined the species of 
any figure, -he is then, and not before, at liberty to as- 
cribe to it all the properties already demonstrated of 
that figure, and thereby render it subservient to XhM 
future course of his reasoning. 

Sec. VlI»,^Ffxed and invariable Ideasy .with a steady 
application of Names^ - renders this part of Know-* 
ledge both easy and certain. 

Having thus sufficiently explained the rules by whick 
we are to conduct ourselves, in ranking particular ob« 
jects under general ideas, and show their conformity to - 
the practice and manner of the mathematicians \ it re- 
mains only to observe, that the true way of rendering^ 
this part of knowledge both easy and certaii>, is, hj 
habituating ourselves to clear and determinate ideaS) 
and keeping them steadily annexed to their respective 
names. For as all our aim is-, to apply general wor^l* 
aright, if these words stand for invariable ideas, \hat 
are perfectly known to the mind, and can be readily 
distinguished upon oqcasion, there will be little danger 
of mistake or error in our reasonings. Let us suppose, 
that by examining any object, and cal*rying our atten- 
tion successively from one part to another, we have ac- 
quainted ourselves with the several particulars observa- . 
ble in it. If among these we find such as constitute 
some general idea, framed and settled beforehand by 
"the understanding and* distinguished by a particular 
nAme.; the resemblance, thus' known and perceived, 
necessarily determines the species of the object, and 
• thereby gives it a right to- tixc aamc by vbich thatspt^ 



.142 DtTNCAN'S ELEMENTS 

ties is called. Thus, four equal sides, joined together 
at right angles, make up the notion of a square^ As 
this is a fixed and invariable idea, without which the 
general name cannot be applied, we never call any par- 
ticular figure a sqitarey until it appears to have these 
several conditions ; and contrarily, wherever a figure 
is found with these conditions, it necessarily takes the 
name of a square. The same will be found to hold in 
all our other reasonings of this kind; where nothing 
can create any difficulty but the want of settled ideas. 
If, for instance, we have not determined witliin our- 
selves, the precise notion denoted -by the word man* 
slaughter^ it will be impossible for us to decide, whe- 
ther any particular action ought to bear that name : 
because, however nicely we examine the action itself, 
yet being strarigers 'to the general idea with which it 
is to be compared, we are utterly unable to judge of 
•their agreement or disagreement. But if we take care ' 
to remove this obstacle,^and distinctly trace the two 
ideas under consideration, all diiHcuUies vanish, and 
the resolution becomes both easy and certain. 

Sec. VIII By such a Conduct, Certainty and Dt^ 

manstration might be introduced into other Parts of 
Knowledge ai well as Mathematics. 

Thus we see of what importance it is, towards the 
Improvement aii5l certainty of human knowledge, that 
we accustom ourselves to clear and determinate ideas, 
.and a steady application of words. Nor is this so easy a 
taSk as some may, perhaps, be apt to imagine ; it re- 
quiring both a comprehensive understanding, and great 
command of attention, to settle the precise bounds of 
our ideas, when they grow to be very complex, and 
include a multitude of particulars. Nay, and after 
these limits are duly £xed, there is a certain quickness 
of thought and extent of mind required, towards keep- 
^ing the several parts in view, that in comparing oUr 
ideas one with another, none of them .may bq over- 
looked. Yet ought not these difficulties to discourage 
us ; though great, they are not unsurmountabJe', and 
>bc advantages arising from success w>U amply recom* 
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pence out toil. The certainty and easy application of 
J njatheniatical knowledge is wholly owing to the exact 

( observance of this rule. An)il I am apt to imagine, 

that if we were to employ the same care about all our 
, other ideas, as mathematicians have done about those 

of; number and magnitude, by forming them into ex* 
act combinations, and distinguishing these combina- 
tions by particular names, in order to keep them steady 
and invariable ; we would soon have it in our power^ 
to introduce certain^fy and demonstration into other 
jlarts of human knowledge. 
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OF REASOmnG AS IT BEGARDS THE POWERS 
AND PROPERTIES OF THINGS, AND THE RE- 
LATIONS OF OUR GENERAL IDEAS, 

Sec. I....T/iff Distinction ef Reasonings as it regards 
the Sciences^ and as itcpncerns common Life* 

WE comfe nbV to the second great end*wiiich men 
have in view irf their reasonings, namely, the 
discovering and ascribi;ig to tilings theii; several attri^ 
bute« and properties. And here it will be necessary to 
distinguish between reasoning, as it regards the sci- 
ences, and as it concerns common life. In the sciences,' 
our reason is employed chiefly about universal truthS| 
it being by them alooe that the bounds of human 
knowledge are enlarged. Hence the division of things 
into various classes, called otherwise genera and spe-' 
cies. For these universal ideas, being set up as the re- 
presentatives of many particular things, whatever is 
affirmed of them, may also be affirmed of all the indi- 
viduals to which they belong. Murder, for instance, ia 
a general idea, representihg a certain species of human 
actions. Reason tells us, that the punishment due to it 
is death. Hence every particular action coming under 
the notion of murder, has the punishment of death'^WoU 
•ted to it. Here then we apply the general truth to some 
obvious instance, and this is what properly constitutes 
the reasoning of caramon lite. For men in their oxdir 
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Bary transactions and iatercourse one with another^ 
have for the most part to do only "with particular ob- 
jects. Oun friends and relations, their characters and 
behaviours, the constitution^ of the several bodies that 
sun'.ound up,j and the uses to. which they maybe appli* 
cd, are what chiefly engage our attein^on. In all these 
we reason, about particular things } and the whole re- 
sult of our reasoning is, the.applying the general truths • 
of the sciences to the ordinary transactionsNqf humjan 
life. Wh?n we see a viper, we avoid it. Whercyer 
we have occasion for the forcibly action of watier, to. 
move a body that makes ooh^iderable resistance, Wc 
take care to convey it 1n such*^ manner, that it shall 
fttll upon the object ^with impetuosity. Now all this 
happens, in consequence of our familfar and ready ap- 
plication of those two general truths t the bite of a vh 
per is mortal : Vfatenfatling onjabody with imfietuosi^ 
tyj acts very forcibly towards setting it in motion* In 
like manner, if we set ourselves to consider any parti- 
cular character, in order to determine the share of 
praise or dispraise that belongs to it, our great con- 
cern is, to ascertain exactly the proportion of yirtne 
»and vice. The reason is obvious. A j.nst determina- 
tion, in all cases of this kind, depends , entirely upon 
• anapptication of these maxims of morality: virtuous 
.actions deserve praise j vicious actions deserve blame. 

Sec. II.... The Steps by which we proceed in the Reason" 

ing of common Life. 

Hence it appears, that reasoning, as it regards com*- 
moB life, is no more than the ascribing the general pro- 
perties of things to those several objects with which 
we are imniediatcly concerned,, according as they arc 
found to be ot that particular diyision or class tjj 
which the properties belong. The steps, then, by which 
we" proceed, are manifestly these. First, we refer tho^ 
object under consideration to sonie general idea or 
chss of things. We then recollect the several attri- 
butes of that general idea ; and, lastly, ascribe all 
those attributes to the present object. Thus in consi- 
. ^^tmg the cjiariactcr of S^mpronius^ if we find it t^ )^ 
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of the kind called viftUous; Trhen wc at the sam€ time 
reflect, that a tJiVttfou^ character is desenring of esteem^ 
it naturally and obviously follows, that Sempronius it 
so too. These thoughts put into a Syllogising in or« 
der to exhibi;t the form of reasoning hore required rujfs 
thus: 

Every virtuous man Is worthy of esteenu 

Sempronius is a virtuous man : 

Therefore Sempronrus is worthy of esteeihi 

Sec. III.«.*TAe Connexion and Dependence of the tVf^ 
^rand Branches of Reasoning one upon another. 

, By thi^ sjilogism it appears, that before we affirni 
siny, thing of a particular object, that object must be 
referred to some general idea. Sempronius is pronounced 
vprthy of esteem, only in consequence of hi« being % 
virtuous ;man, or coming under that general notion* 
Hence we see the necessary connexion of the various 
parts of reasonings and the dependence they have one . 
upon another. The determining thegenem and spe« 
cies of things is, as we have said, one exercise of hu« 
xnan reason ; and here we find that this exercise is the 
£rst in order, and previous to the other, which con- 
sfsts in ascribing to them their powers., properties, an3. 
relations. But whea we have taken this previous step, 
and brought particular objects under general names ; ' 
as the properties we ascribe to them arc no other than • 
those of the general idea, it is plain, that in order to a. 
successful progress in this part of .knowledge, jrtviii^p 
thoroughly acquaint ourselyes with the several rela«> * 
tions and attributes of these our^eneral ideas. When . 
this is done, the other part will be easy, and require 
scarce any labour of thought, as being no more than • 
an application of the general form of reasoning repre- 
sented in the foregoing syllogism* Now, as we havfe . 
already sufficiently shown, how we are to proceed iii 
determining the genera and species of things, which 
as we have said, is the previous step to this second . 
-branch ofhuilian knowledge ; all that is farther "W^nf- 
ing to a due explanation of it is, to offer tome'consi- . 
^derations, as to the manner of investigating the g«-. • 
ineral relations of our Hlbat. This is the highest eg4e^ 
•• . N 
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else of the powers of the uiiderstandLng, and that hf 
oceans whereof^ we arrive at the discovery of univer-' 
:m1 truths ; insomuch that our deductions in this m^Yf 
constitute that ps^rticular species of reasoning, whicli, 
"^e have before said) regaxds principally the sciences. 

Sec. IV#...T»(? things required to make a good Ream 

* Sorter. 

But that we may conduct our thoughts with some 
order and method, we shall begin with observing, that 
tibe relations of our general ideas are of two kinds* 
Either such as immediately discover themselves, upon 
Comparing the ideas one with another; or ST!ch,asbQ- 
ing more remote and distant, -require art and contriv- 
ance to bring them intp view. The relations of the 
Crstvkind, rarnish us with intuitive and self-evident 
truths : those of the. second are traced by reasoning, 
mnd a due application of intermediate ideas. It is of 

. this last kind that we are to speak hete, having dis* 
patched what was riecessary with rpgard to the othe^ 
hi the second par^. As therefore in tracing the morri 
distant relations of things, we must always have re- 
course to intervening ideas, and are more or less sue* 
cessful in ourresearches, according to our acquaintance 
nftith these ideas, and ahility of applying them ; it is 

. evident, that to make a good rcasoner, two things are 
principally required, /trjt, an extensive Icnowledge 
of tho8(: intermediate ideas by means of which things 
may be compared 6ne with another. Secondly^ the skill 
and talent of applying them happily, in all particular 
instances that come under consideration. 

. Sec« V.M./Vr^f, an extensive Knowledge of intermadU 

ate Icfeas. 

* First) I say, that in order to our successful progres* 

}n neasoAing, we must have an extensive knowledge of 

those interniediate ideas by means of which things may 

be compared one with another. For as it is not tvtry 

: idea that will answer the purp(^e of our enquiries, but 

, .IBUch only as are peculiarly related to the objects abqiit 

. jM^hich we reason, so as by a compatison with them, to 

\£^piii(h eyidtat and knoKn tirutha; i nothing i^ mbi^ 
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•pparent, than that the gfrcatcr variety rf conceptiont 
we cair call into view, the more likely we are to £nd 
some among them that will help us t6 the truths here 
required. And indeed it is fouod to hold in experieney 
that in proportion a^ we enlarge our view of thingSy 
and grow acquainted witK a multitude of different ob» 
jects, the reasoning quality gathers strength. For by 
extending our sphere of knowledge, the mind acquiiies 
a^centain force and penetration, as being accustomed 
to examrne the several appearances of its ideas^ and 
observe what light they cast one upon another. - . 

Sec. VI.... To e^cell in any one Branch of Learning^ 

^ IOC must in general be acquainted with the whole cir» 

cle of Arts and Scienc4is. 

' -^ 

And this I take to be the reason, that in order to 

^xcel remarkably in any one branch of learning, it is 
necessary to have at least a general acquaintance with - 
the whole circle of arts and sciences.* The truth 
of it is, all the various divisions of human knowledge 
are very nearly related among themselves, and -innu^ 
merable instances serve to illustrate and set otf each • 
other. And although it is not to be denied, th^ by 
an obstinate application to one branch of study, a mail 
may make 'considerable progr^s. and acquire somedc* 
gree .ot* eminence in it ; yet his views will bft^alwaya 
narrow and contracted, and he will want that master- 
ly discernment which not only enables us to pursue 
our discoveries with ease, but also in laying them open 
to others, to spread a certain brightness around them* 
Ji would not, however, here be understood to mean, 
that a general knowledge aldne is sufficient for all the 
purposes of reasoning. I only recommend it as •pro- 
per to give the miiid a certain sagacity and quickness^ 
and qualify it for judging aright in the ordinary oc<« • 
cufrenjces of life. But when our reasoning regards a .. 
particular science, it is farther necessary, that we more 
nearly acquaint ourselves with whatever relates to that 
science. A general knowledge is' a good preparation, 
and enables us to proceed with ease and expedition in 
whatever branch of learning we apply to~« But then. 
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ill the minute and intricate questions of any sciene^^ 
"we are by no means qu^liEed to reason with advantage^ 
until we have perfectly mastered the science to whick 
they belong ; it being hence chiefly that we are fur- 
swished with those intermediate ideas, which lead to a 
just and successful solution. ^ 

Sec. Yll,»,*fVhy Mathematicians sometimes answet^^oi 
the expectation their great learning raises* 

And here, as It comes so naturally in my way, I can* 
liot avoid taking notice of an observation that is fre- 
quently to be met with, and seems to carry in it at 
first sight something very strange and unaccountable. 
It is, in short, this, that mathematicians, even such atf 
are allowed to excel in their own profession, and to 
have discovered tlicmselves perfect masters in the art 
of reasoniiig, have not yet b^eaalways happy in treat* 
ing upon other subjects ; but rather fallen short, not 
Oiily what might naturally liavc been expected from 
them, but of many writers much less exercised in the 
rules of the argumentation; This will not appear so 
very extraordinary, if we reflect on "what has been 
hinted above. Mathematics is an engaging study : and 
aae^ who apply themselves that way, so wholly plunge 
into it, that they are for the most part but little ac- 
quainted with other branches of knowledge. When,v 
'ibertfore, they quit their favorite subject, and enter 
.,i3pon others, that are in a manner new and strange to 
them, no wonder if they find their invention at a 
stand. Because^ however perfect they may be in^thc 
art of reasoning, yet wanting here those intermediate 
ideas which are necessary to furnish out a due train of 
* propositions, all their skill and ajbility fails them. For 
a bare knowledge of the rules is not sufficient.' We 
must farther have materials whereunto to apply them* 
And when these are once obtained, then it is that an able' 
reasener discovers his superiority ,-'by the just choice he 
makes, and a certain masterly disposition, that-in eve- 
ry fitep of^ tht procedure carries evidence and convic- 
tion along with it. Andhence it is, that such mathe- 
maticians as have of late years applied themselves to 
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•^cr scieftc'es, •and n6t • contented ' :w44tiifc«%Op^ficial 
knowledge, endeavoured to reach their: inmost re- 
cesses ; such matheniaticians, I say, have by mere 
strength of mind, and a happy applicatiftn: of geome- 
trical reaioning^ carried their discoveries far beyond 
•what was heretofore judged the utmost limits of hu- 
man knowledge. This is a truth abundantly known to 
all who arc acquainted with the late wonderful im» 
provements in natural philosophy. 

Sec. VHl,;Secondly^ the Skill of applying Intermedin 
''*di^ Ida'as happily in particular instances. 

I comcnojr.to the second^ tbingXeqiiifcdj in ^4er 
to a successful progress in reasoning, namely ; the fflHil 
aad talent of applying intermediate ideas happily ia 
all particular instances that come under consideration* 
And her« I shall nottake up much time ia laying down . 
rules and precepts, because I am apt to think they 
would do but little service. Use and exercise are ih% 
best-ipstractors in the present case : and whatever lon 
gicians may boast, of being able to form perfect rea« 
soners by book and rule, yet we find by experience, 
that the study of their precepts does not always add  
any great degree of strength to the understanding; In 
short, 'tis the habit alone of reasoning that makes a 
Tcasoner. And therefore the true way to acquire this 
talent, is, by being much conversant in those sciences 
where ^he art of reasoning is allowed to reign in the 
greatest perfection. Hence it was, that the ancients^ 
who so well understood the manner of forming tht 
mind, always began with mathematics as the founda- 
tion of their philosophical studies. Here the under- 
standing is by degrees habituated to truth, contract^ 

. insensii])ly a certain fondness for it, and learns he^er 
to yield its assent to any proposition, but where the., 
evidence is sufficient to produce full conviction. "For 
this reason Plato h?i% called mathematical demonstra-' 
tions the cathartics or purgatives of the sou!, as bc-^ 
ing the proper means to cleanse it from error, and re- 
store thali natural exercise of its faculties in which 

•just thinking consists. And indeed I befteyc it wiU 



150 DUNCAN'S ELEMENTS 

be readily allowed, that ho science furnishes so mafiy 
instances of a happy choice of intermediate ideas^ and 
a dexterous application of them, for the discovery of 
truth and enUrgemeht of knowledge. 

..Sec. IX The Study of Mathematical Demonstratiom 

*' . , of great avail in this respects 

If, therefore, we would form our mind^to a habit of 

reasoning closely and in train, we cannot take any' 

more certain method, than tl^e exercising ourselves in 

mathematical demonstrations, so as to contract a kind 

of familiarity with them, " not that we look upon it 

as necessary, ( To use the words of the great Mr* 

LockeJ that all men should be deep mathematicians, 

but that, having got the way of reasoning which that 

study necessarily brings the mind to, they may be 

* • able to transfer it to other parts of knowledge, as they 

. shall have occasion. For in all sorts of reasoning every 

single. argument should be managed is a matheniaticat 

demonstration, the connexion and dependence of ideas 

should be followed, till the mind is brought to - the 

source on which it bottoms, and can trace the cohe* 

• irence through the whole train of proofs. It is in the 

Ifencral observable, that the feculties of our souls are 

\ improved and made useful to us just after the same 

V manner as our bodies are. Would yeu have a man 

' frritc or paint, dance or fence w«ll, or perform any 

other manual operation, dexterously and with ease ? 

Let bim have ever so much vigour and activity, sup» 

ipleness and address naturally, yet- no body' expects 

irhis from him, unless he has been used to it, and has 

employed time and pains in fashioning and forming 

his hand," or outward parts to the«e motions. Just so 

it is in the mind ; would you have a man rca^son well^ 

..you must use. him to it betimes, exercise his mind in 

observing the connexipn of ideas, and foll^in^ them 

Sn train. Nothing does this1>etter than* mathematics ; 

■which,"' therefore, I think should be taught all those 

who have the time and opportunity, not so much to 

make them mathematicians, as to make them rcasona- 

. 1>l€ creatures* for though wc all call ourselves J5o, be* 
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cause we »re bom to it) if we please ; yet we may 
trulf say, nature gives us but the seeds of it. We are 
born to be, if we please, rational creatures ; but 'tis 
use and exercise only that makes us s6, and we are in- 
tleed so, ho farther than industry and application has 
carried us.'* Conduct of the Understand in^\ 

!^c* X As also of such Authors on oUier SubjectSj a| 

are distinguished for Strength and Justness of Rea* 
soning. 

But although the study of mathematics be, of all 
others, the most useful to form the mind and give it 
an early relish of truth, yet ought not other parts of 
philosophy to be neglected. For there also we meet 
with many opportunities of exercising" the powers of 
the understanding ;^ and the variety of subjects niituw 
rally lead us to observe all those different turns. of 
thinking that are peculiarly adapted to the several 
Ideas we examine, and the truths we search after** 
A mind thus trained, acquires a certain mastery over 
its own thoughts, insomuch that it can range and mo- * 
del them at pleasure, and call such into view as best* 
sujt its present designs. Now in this the whole drt o£* 
reasoning consists, from among a great variety of dif- 
ferent ideas, to single out those that are most proper 
for the business in hand, and to lay them together iii * 
such order, that from plais and ea«y beginnings, hf 
gentle degrees, and a continual train of evident truths, 
.we may be insensibly led on to such discoveries, as at 
k)ur first setting out, appeared beyond the reach of tho . 
human understanding. For this purpose, besides tfie 
study of mathematics before recomtnended, we ought 
to apply ourselves diligently to the reading of such 
authors as have distinguished themselves for strength 
of reasoning, and a just and accurate manner of think* 
lug. For it is observable, thai-a. mind exercised and* 
. seai$oned to truth seldom rests satisfied in a bare con- 
templation of the arguments offered by others,, but 
nWiU be frequently essaying itis own srength, and pur- 
suing its discoveries^uponthe planit is most accustom-. 
efl to. Thus we insensibly contract a habit of tracing 
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truth from one stage to another, and of Investigating 
those general relations and properties which we af- 
terwards ascribe to particular things, according as we- 
£nd ^thcm comprehended under the abstract ideas to 
,which the, properties belong. And thus having parti- 
cularly shown ho.w we are to distribute the several ob- 
jects of nature under general ideas, what properties 
IKTcare to ascribe to them in consequence of thatdistri- 
*butio!^, and how. to trace and investigate the properties 
themselves; I think I have sufficiently explained all 
that is necessary towards a due conception of reason- 
ing, and shall therefore here conclude this chapter* 



Cftap* IV. 

OF THE FORaiS OF STtLOGISMSi' , 

^ Sec. l.***The Figures cf SylhgUms* 

H'I'f'HERTO wc have contented ourselves with a 
: general notion of syllogisms, and of the parts of 
which they consist. It is now time to enter a little 
more particularly into the subject, to examine their 

* various forms, and to lay open the rules of argumen* 

* tation proper to each. In. the syllogUms mentioned in 
the foregoing chapters, we may observe, that the middle 
term is the subject of the major proposition, and the 

^predicate of the nufior*^ This disposition, though the 
most natural and obvious, is not, however, necessary ; 
it frequently happening, that the middle term is the 
subject in both the premises, or thd predicate in both 4 
and sometimes, directly contrary to its disposition in 
the ^foregoing chapters^ the predicate in the major^ and 
ihe subject in the minoj^ Hence the distinction of syl- 
logisms into various mids) called Jigures by logicians* 
'Soy figure^ accprding to their use of the word, is" no- 

' thing else but the order and disposition of the middle 
$erm m any syllogism. And as this disposition is,' wo 
fiee/four-fold, so the figures. of syllogisms thence aria* 
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ing arc four in number* When the middle ternt is the 
fubject of the major proposition, and the predicate of 
the minor J we have what is called ftic Jrst Jigure^ If 
on the other hand^ it is the predicate of both the pre- 
mises, the syllogism is said to be in the second Jigur a 
Again, in the third Jigure^ the midddle term is the ^ub* 
ject of the two premises. And lastly, by^making it th6 
predicate of the majory and subject of the .minor ^ we 
•btain syllogisms in the fourth ^^wre. 

 - _ • 

Sec. 11:..The Moods of Sjtlogismsm 
* But besides this fourfold distinction of syllogismji 
there is also a farther subdivision of . them in every fi- 
gure, arising from the quantity and qttqlitjj as they are 
called, of the propositions* By quantity we mean the 
consideration of propositions as universal or particular, 
by quality as affirmative or negative. Now as in all the 
severaldispositionsof the middle term, the propositions, 
of which a syllogiim consists, may be either universal 
or particular, affirmative or negative ; the due determi- 
nation of these,, and so putting them together as the 
laws of argiiihentation require, constitute what logici- 
ans call the moods of syllogisms. Of these moods there 
are a determinate number to every figure, 'including 
all the possible ways in which propositions differing in 
quantity or quality can be combined^ according to any 
disposition of the middle term^ in order to arrive at a 
just conclusion. The shortness of the present work 
yfxi\ not allow of enteringjnto a more particular des- 
cription of these several. diistinctions and divisions. I 
Ehall therefore content myself with referring the rea- 
der to thtrPort Royal art of thinkings where he wiil 
find tbe moods and figures of syllogisms distinctly ex- 
plained, and the rules proper to each very neatly de- 
monstrated. 

Sec. lil.\..Foundation of the other' Divisions of Syh 

logisms.., ' ^ 

The division of syllogisms accordihg to mood ana 

figure, respects those especially, which are l^^^^/^ J^^ 

the name of plain simple syllogisms; ^^^^^ ^^' ^f ^^^ *^^ 

hounded to three propositions, all simple, anA Wftci«. 
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the extremes and kniddle term are connected, accord • 
ing to the rules laid 'down above. But as the mind is 
not tied down to any one precise form of reasoniHg, 
but sometimes makee use of more, sometimes of fen^^ 
* er premises, and often takes in compound and conditi- 
onal propositions, it may not be amiss to take notice 
lt>f the different forms derived from this source, and ex- 
pfain the rules by which the mind conducts icself ia 
the use of them. 

^ Sec. ly^,**' Conditional syllogisms* 

When in any syllogism, the major is a conditional 
proposition, the syllogism itself is termed condiHons4 
Thus: - 
/ If there is a God,- he ought to b^ worshipped. 

But there is a God: 

Therefore he ought to be worshipped, 

Jn this example, the major ox first proposition, is we 
gee, conditional, and therefore the syllogism itself \t 
afso of the kind called by that name. And here we 
are to observe, that all conditional propositions are 
made up of two distinct parts ; one expressing the 
•condition upon which the predica^te agrees or disagrees 
with tlie subject, as in this now before us, ifther<,i^ a 
Godi the other joining or disjoining the 'said predi- 
cate aitd subject, as here, he ought to be worshipped. The 
first of these parts, or that, which implies the condi- 
tion, is called the antecedent \ the second, where wd 
join or disjoin the predicate and subject* has the name 
«f the consequent. 

Sec. 'V:.,Orottnd of Illation in conditional Syllogisms^ 
. .These things explained, we are iarthcr to observe, 
that in a^ll propositions of this icind, supposing them 
to be exacrin point of form, the relation between the 
antecedent and consequent, must ever be true and 
real J- that is^ the antecedent must always contain 
tome certain and genuine condition which necessa* 
rily implies the .consequent; for otherwise, the pro- 
position itself will be false, and therefore ought not 
to be admitted into our reasoning?. Hence it follows, 
that when any conditional proposition is asstiVned, if 
tre admit the aiitccedcnt of that proposition, we must, 
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at the sanie time, neccsss^rily admit the can sequent t 
but if we reject the consequent, vfc are, in like man* 
ner, bound to reject also tHe antecedent. For a's the. 
antecedent always expresses some condition which jie« 
cessarily implies the truth of the consequent ; by a<ii« 
mitting the antecedent, we allow of that condition^ 
and therefore ought also to admit'the consequent, tta 
like manner, if it appears that the consequent ought 
to be rejected, the antecedent evidently, must be so 
too ; because, as we just now demonstrated, the ad« 
mitting of the antecedent would necessarily imply the 
admission also- of the consequent. 

1 Sec. Yl,».*The^wo Moods of CohdithHal Syllogism. 

From what has been said, it appears, that there are 
two ways of arguing in hypothetical syllogjsm, which 
lead to a certain and unavoidable conclusion. For as the 
major is always a conditional proposition, consisting of 
an antecedent and a consequent ; if the minor admits 
the antecedent, it isplain, that the conclusion must ad* 
mit the consequent. This is called arguing from the ^ 
admission of the antecedent to the admission of the con* 
sequent, and constitutes that mood^or species. of hypo^ 
thetical syllogisms, which is distinguished in the school^ 
by the name of the modus ppnenSy in&smucK as by it th^ 
whole conditional proposition, both antecedent and 
consequent, is established. Thus, 

If God is infinitely wis«, an4 acts with perfect freedom^ he 

does nothing but what is best. 
But God IS infinitely wise, and acts with perfect freedoin« ' 
Therefore he does nothing bui^what is best. 

Here we see the antecedent or first part of the con- 
ditional proposition is established in the mtnor^ and the 
consequent or second part in the conclusion ; whepce 
the syllogism itself is an example of the modus ponensm 
But i£ now ,wc on the contrary suppose, that the minor 
rejects the consequent, then it is apparent, that the 
conclusion must also reject the antecedent. In this case . 
we are sjiid to argue from the removal of the consequent, 
td the, remoyal of tli^ antecedent; and the particular 
Riopd or. sp^^<»es of syllogism thence arming is galled b/ 
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logician9the m'bdus tollehs ; because in it, both a'nteee* 
dent and consequent are rejected or taken away, as ap« 
pears by the following example : 

If God were not a being of infinite goodness^ neither would 
lie consult the happiness of his creatures. 
But God does consult the happiness o/ his creatares : 
Therefore He is a Being of Infinite Goodness. 

Sec* VIL.;«TOey include all the Legitimate Ways of 

Arguing, 
These two species take in the whole class T)f eonditi" 
4nal syllogisms, and incUde all the possible ways of 
arguing that lead to a legitimate conclusion ; because 
we cannot here proceed by a cbn^ary process of rea- 
soning, that is, from the removal of the antecedent to 
the removal of the consequent, or from the establish* 
ing of the consequent to the establishing' of the ante« 
cedent. For although the antecedent always expressci 
tome real condition, which, once admitted^ necessarily 
implies the consequent, yet it docs not follow, that 
there is therefore no other condition ; and if so, then, 

. after remoring the antecedent, the consequent may 
still hold, because of some other determination that in- 
fers it.' When we say: If a stone is exposed some 
time to the rays of the sunlit will contract a certain 
degree of heat ; the proposition is certainly true, and, 
admitting the antecedent, we must also admit the con« 
- sequent. But .as there are other ways by which a stone 
jmay gather heat, it will pot follow from the ceasing 
of the before -nietltioned condition, that therefore the 
consequent cannot take place« In other words, we 
cannot argue, 6ut the stone has not been exposed to the 
rajs of the suu / therefore neither has it any degree of 
heat ; inasmuch as there are a great many other Ways 

 by which heat might have been communicated to it. 
And if we cannot argue from the removal of the antece- 
dent to the remaval of the consequent, no more can we 

- from the admission of the consequent to the admis- 

. Bion'of the antecedent. ' Because as the consequent 

may flow from a great variety of differ^t suppositi- 

'•ns, the allowing of it does not dctirrainc the precise 

«uppo»ition| but only that some of them, nust take 
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jpiace* Thus in the foregoing yoposit ion, if a stone 
is exposcd^some time to the rayi of the sun^ it will coti* 
tract a certain degree of beat : admitting the conse- 
qu^nty viz* that it has contracted a certain degree of 
heaty we are not therefore bound to admit the ante- 
cede ut, that it has been some time exposed to the rays of- 
the sun ; because there are. many other causes whence 
that heat may have, proceeded* These two ways of 
arguing, therefore, hold i}ot in conditional syllogisms* 
Indeed, where the antecedent expresses the only condi* 
tion on which the consequent takes place, there they ' 
maybe applied witjisafety ; because, wnerever that con* . 
cLition is not, we are sure that neither can the consequent 
be, and so may argue from the removai of the one to ' 
the removal of the other ; as, oo the Contrapr, where- 
ver the consequent holds, it is certain that the condition 
must also take place; which shows, that by establish- 
iug the consequent, we at the same time establish the 
antecedent* But as it is a very particular case, and 
that happens but seldom, it cannot be Extended into a 
general rule, and therefore affords not any steady and 
universal ground Cf reasoning upon the two ^regolng* 
suppositions. 

Sec. VIII. ••.7%e Manner of Arguing in Disjunctive 
^ Syllogisms. 

As from the ma/or*s being a conditional proposition, 
we obtain the species of conditional syllogisms ; so 
where it is a disjunctive proposition, the syllogism, to 
which it belongs, is called disjunctive^ as in the follow^ 
ing example : . . 

The world is either self-existent, or the work of some fi* ' 
nite or of some infinite being. 

But it is not self-existent, nor the work of a finite i>eing : 

Therefore it is the work of an inj&nit'e being. 

Now a disjunctive proposition is that where of sevc* 
ral predicate^ we affirm one necessarily to belong to 
the subject, to the exclusion of all the rest, but leave 
that particular one undetermined. Hence it follows, 
that as soon as we determine the particular predicate, 
all the rest are of course to be rejected ; or if we re- 
ject all the predicates but one, that one necessarily 

- O 
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takes place. When, therefore, in a disjunctive syllo- 
gism, the several predicate^ are enumerated in the mo;- 
jor....if the minor establishes any one of these predi- 
cates, the conclusion ought to remove all the rest ; or 
if, in the minory all the predicates but one are remov- 
ed, the conclusion must necessarily establish tha,t~one« 
Thus in the disjunctive syllogism given above, the ma- 
jor affirms one of three predicates to belong to th^e 
,earth, viz. self^existencey or that it is the work ofafinitCy 
.or that it is ihe work of an infinite being. Two of these 
predicates are removed in the niinorj viz. setf-^xijtencey 
and the work of a Jinite being. Hence the conclusion 
necessarily ascribes to it the third predicate, and af- 
£rms, that it is the work of an infinite being. If now 
vfc give the syllogism another turn, insomuch that the 
minor may establish one of the predicates, by affirming 
the earth to be the production of an infinite being*,.. 
then the conclusion must remove the other two, assert- 
ing it to be neither self-exi stents nor the work of a fi* 
nit e being. These arc the forms of reasoning in this 
•species of syllogisms, the justness of which appears at 
first sight ; and that there can be no other, is evident 
frpjn the very nature of a-disjunctive proposition. 

Sec.f.IX. Imperfect or mutilated Syllogisms. 
I|ithe several kinds of syllogisms hitherto mention- 
ed, vft may observe, that the parts are complete ; .that 
iS) the three propositions of which they consist are re- 
presented in form. But it often happens, that some 
one of the premises is not only an evident truth, /but 
also familiar and in the minds of all men ; in which 
case it is usually omitted^ whereby we have an imper-» 
feet syllogism, that seems to be made up of only two 
proposition. Should we, for instance, argue in this 
manner: 

Every man Js mortal ; . ^ 

Therefore every kiag.js morts^ ; 
the syllogism appears to be imperfect, as consisting but 
of two propositions. Yet it is really complete, onlyth^ 
minor [^every king is a manj is omitted, and left to the 
reader to aupply,^ as being a proposition sa familiar aad 
f yidcnt, that it cannQt pscape him. 
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- Sec. X, Enthymemesk 

These leemingly imperfect syllogisms are called 
Enthjmemesj and occur very fi^equently in reasonings 
especially where it makes a part of cbmmon conversa'- 
tion. Nay, there is a particular elegance in them, be- 
cause not displaying the arguments in all its parts^ 
they leave somewhat to the exercise and invention of 
the mind. By this means we are put upon exerting 
ourselves, and seem to share in the discovery of what 
is proposed to us. Now this is the great secret of fine 
■writing, so to frame and put together our thoughts, 
as to give full play to the reader's imagination, and 
draw him insensibly into our very views and course of 
jreasoning. This gives a pleasure not unlike to that 
which the author himself feels in composing. It besides 
shortens discourse, and adds a certain force and liveli- 
ness to our arguments, when the words in which they 
are conveyed, favour the natural quickness of the mind 
in its operations, and a single expression is left to ex* 
hibit a whole train of thoughts. . * . 

Sec. X.ht.nG round of Reasoning in immediate Conse* 

guences. . • 

But there is another species of- reasoning with two*' 
propositions, which seems to be complete in itself, and 
where we admit the conclusion, without supposing, any 
tacit or suppressed judgment in the mind, from which 
it follows syllogistically. This happens between pro* 
positions where the connexion is such, that theadmisr 
slon of the one, necessarily, and at the first sight, im- 
plies the admission also of the other. ■' For if it so falls 
out, that the proposition, on which the other depends, is 
self-evident, we content ourselves with barely affirm- 
ing it, and infer that other by a direct conclusion. 
Thus, by admitting an universal proposition, we are 
forced also to admit of all the particular propositions 
comprehended under it, this being the very condition 
that constitutes a proposition universal. If then that 
universal propositfon chances to be self-evident, the 
particular ones follow of course, without any farther 
train of reasoning. Whoever allows, for instancci 
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that things equal to one and the same thing are equal t&^ 
one another^ must at the same time allow, thai two tri- 
angles^ each equal to a square^ whost side is thre0 
inches, are also equal between themselves* This argu- 
ment therefore, 

• Things equal to one and the same thing, are equal to on« 
another ; 
Therefore those tvro triangles, each equal to the square of ^ 
a line ofsthree inches, are equal between themselves ; 
is complete in its kind, an<I contains all that if neces- 
sary towards a just and legitimate conclusian* For the 
first or universal proposition is self-evident, a^d there- 
fore requires no farther proof. And as the truth of the 
particular is inseparably connected with that of the 
universal, it follows from it by an obvious and> una*, 
voidable consequelicc. 

Scc» XIJ..«»-^// reducible to Syllogisms of some one 

form or other. 

Now in all cases of this kind where propositions are 
deduced one from another, on account of a known and 
evident connexion, ye are said to reason by immedi^tk 
consequence. Such a coherence of propositions, malti- 
fesit at first sight, and forcing itself upon the mind, fre- 
quently occurs in reasoning. Logicians have explain- 
tA at some leangth, the several suppositions upon which 
it takes place, and allow of 3l\\ immediate consequences^ 
that follow in conformity to them. It is, however, 
•observable, that these arguments, though seemingly 
Complete, because ' the conclusion follows necessarily 
from the single proposition that g6es before, may yet 
be considered as real enifiymcmes^ whose major, which 
is a conditional proposition,, is wanting. The syllo- 
gism but just mentioned, when represented according 
to this view, will run as lollows : 

If things equal to one and the same thin^ are equal to one 

another; these two triangles, each equal to a square 

whose side is th^e inches, are also equal between them* 

selves. 
^ But things equal to one and the same thing, arejequal to 

one another; 
Therefore also these triangles, &c, arc c«[ual between 

thcmsclY?^. 
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This obs€rvatfon will be found to hold in all immedi- 
ate consequences whatsoever, 'insomuch that they are 
in fact no more than enthymemes of hypothetical syl- 
k>gisms. But then it is particular to them, that the 
ground, on which the conclusion rests, namely, its co- 
he renct with the minor, is of itself apparent, and seen 
immediately to flow from the rules and reasons of logic* 
As it is, therefore, entirely unnecessary to express a 
self-evident connexion, the major, whose office that is, 
IS constantly omitted ; nay, and seems so very little 
needful to enforce the conclusion, as to be accounted 
commonly no part of the argument at all. It must 
indeed be owned, that theforegoing immediate conse- 
quence might have been reduced to a simple, as well 
us an hypothetical syllogism. This will be evident to 
any one who gives himself the trouble to make the ex«? 
periment* But it is not my design to enter farther in- 
to these niceties, what has been said sufficing to show, 
that all arguments consisting of but two propositions, 
are real enthymemes, and reducible to complete syllo- 
gisms of some one form, or other. As, therefore, the 
ground on which the conclusion restS) must needs be 
always the same with that of the syllogisms to which 
they belong, we have, here an universal criterion,* 
whereby at all times to ascertain the justnes^aad valid- 
ity of our reasonings in this way..^ 

Sec. XIII.. ..^ Sorites of plain simple SyJlogismSm 

The next species of reasoning we shall take notice 
of here, is what is^commonly known by the .name^ of a 
sorites. This is a way of arguing, in which a great 
number of propositions are so linked together, that the 
predicate of one becomes continually the subject of the 
next following, until at last a conclusion is formed, by 
bringing together the subject of the* first proposition 
and the predicate o{ the last. Of this kind is the fol- 
lowing argument :' • 

God is omnipotent. 

An omnipotent being can do every thing possible, 

He that can do every thing possible^ vcan do whatever in* 
VDJves not a contradiction^ 

Thcrefdrc God can da whatever involves n^t a contradiction. 

02 
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This particular combin^on of propositions may he 
continued to any kiigth vft please, without in the least 
iveakf ning tlie ground upon which the conclusion rests* 
The reason is, because the sorites itself may be resolve 
ed into as many simple syllogisms as there are middle 
terms in it ; wheT& this is found universally to hold, 
that when such a resolution is mad<y and the syllogisms 
are placed in train, the Conclusion of the last' in the 
series is also the conclusion of the sorites. This kind 
of argument, therefore, as it serves to unite several syl- 
logisms intp joae, must st^nd upon the same foundajtion 
• with the syllogisms of which it consists ; and is, in- 
deed, properly speaking, no^other than a compendious 
way of reasoning syilogistically. Any one may be sa- 
tisfied of this at pleasure,' if he but takes the trouble of 
resolving -the foregoing sorites ip to two 'distinct syllo- 
gism^ For he will there find, that he arrives at the 
same conclusion, and that, too, by the very same train 
«f thinking, but with abundantly more words, and the 
addition of two superfluous propositions* 

gee. XIV.,../f Sorites of Hypothetical Syllogisms* 

• • » ^ -■ 

What is here said «f plain simple propositions, may 
be well applied to those that arc conditional ; that is, 
any number of them may be so joined together in a 
series, that the consequent of one, shall becoine contin- 
iially the antecedent of the next following ; in whicli 
case, by estabfishing the antecedent of the first propo- 
sition, we establish the consequent of the last, or by 
removing the last constquent, remove also the first an- 
tecedent. This way of reasoning is exemplified in the 
following argument : n 

2f we love any personi all einetions of hatred towardi him 
cease, 

If all emotions of hatred towards a person cease, we eannot 
rejoice in: his misfortunes. 

If we rejoice not in his niis&rtunes, we certainly wish 
him'no injury. • 

Therefore it we love a person, we wish him no injury. 
It is evident that this sorites^ as well as the last, may, 
he resolved into a series of distinct syllogisms, with 
this only difference^ that here the sylW .-xisms arc all con* 
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dkionaL » Bat as the cohclusion of the last syllogism in 
thtstnes U the same with th« cbnolusipn of the sorites j 
itia plain, that this atsoi«a compendiQus way of rea« 
soning, whose evidence arise; from the evidence of the 
several single sylFogisms into which it may be resolved* 

Sec. XV.M.Ti^tf Ground of Reasoning by Induction* 
I come now to that kind of argument, ^Jiich logici«> 
ans call induction ; in order to the right understanding 
of which, it will be necessary to observe, that our ge«i 
neral ideas are for the most part capable of various sub- 
divisions* Thus the idea of the lowest species may be 
subdivided into*its several individuals ; the idea of any 
genus, into the difiei^ent species it comprehends ; and 
so of the rest. If t)ien we^uppose this distribution to 
be duly made, and so as to take in the whole extent of 
the idea to which it belongs i then it is plain, that all 
the subdivisions or parts of any idea taken together con^* 
stitute tba> whole idea. Thus the several individual* 
of any species taken together constitute the whole jspe^ 
^les, and all the variQps species ^fmprehended under, 
any genus, make yp the whole g^AUs. This being allow'^ 
ed, it is^ apparent, that whatsoever may be affirmed of 
all the several subdivisions and classes of any id^ea, 
ought to be affirmed of the whole'general idea to which 
these subdivisions belong* What may be affirmed of 
all the individuals of any species, may be affirmed of the 
whole, species ; and what xn%y be affirmed of all the 
species of any genai^, may also be affirmed of the whole 
genus; because all the individuals, taken together, are 
the s^me with the specieS| and all the species taken to« 
gether, the same with the genus* 

Sec. XVI The Form and Structure of an Argu^ 

ment bj Induction. 
This way of arguing, where we infer universalfy 
concerning any idea, what we had before affirmed or 
denied separately! of • all its, several subdivisions ai\4 
parts, is called reasoning by induction. Thus if we sjup- 
pose the whole tribe of animals, subdivided into men, 
beasts, birds, insects, and£shes, aifTd then reason con- 
ccrning them -after this manner : All men hav^ ^ 
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fiinO€f* of beginning. motions, all iedstSf bifUs^ 4tnd in* 
secu^ ha'oe . a . power, of beginning motioH / f M^fishts 
have a power of beginningjimftion ;: therefore aii anU 
tnah havt. a povierof^btginmn^ motion : The ai^u^ 
pient is an irkductiqn* . Whe» tbe .subdivisions are jiast, 
so as to take in the whole general idea, and the enu- 
meration is pei:fect, that is, extends to all' and every of 
the inferior classes or parts ; there the induction is 
complete, and tho manner of reasoning^ hy induction 
is apparently conclusive,' ' 

Sec. XVII^**.T^f Ground :qf ^Argumentation in a Di- 
'- ■' . , lemma* 

The last species of syllogisms I shall take notice df, 
ill this chapter, is that commonly distinguished by the 
name of a dilemma. A dilemma is an argument by 
which we endeavour to prove the absurdity or falsehood * 
of some assertion. In order to this we assume a con* 
ditional proposition ; the antecedent of which is the as- 
sertion to be disproved and -the consequent a disjunc- 
tive proposition, enumerating sill the possible suppo- 
sitions vpoii which that asserti6n can take place. If 
then it appears, that all these several suppositions 
ought to be rejected, it is plain, that the antecedent, or 
assertion, itself, must be so t©o. When^"" therefore, 
^uch a proposition as that before-mentioned, is made 
the ma/or of any syilogism--if the minor rejects all 
the 'suppositions contained in the consequent, it fol- 
lows necessarily, that the conclusion ought to reject 
the antecedent, which, as we have said, is the very as- 
sertion to be disproved. This particular way of ar- 
guing,^ is that which logicians call a dilemma ; and 
from .the account here given of it, it appears, that we 
jnay in general define it to be an hypothetical syllogism^ 
vuhere the consequent of the major is a disjunctive pro^ 
position^ which is wholly taken away or removed in the . 
tninor. Of this kind is the folio wing : 

If God did not create the world perfect- in its kind,** it 
must either proceed from want of inclination, or from • 
want of power. 

But it could not proceed cither from want of incliiiation» 
or from want of power. • .  
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-ThcfcfQre he created th^ world perfect in hs kind. Or 
vahicb U the same thing : ^Tis absurd to say that he did not 
create tlve world perfect in its kind. 

Sec. XVUI.;«,^n universal Description of it. 

The nature then of a dilemma is unirersally thii# 
The major is a conditional proposition, whose conse- 
quent contains all the several suppositions upon which 
the antecedent can take place. As, therefore, these 
suppositions are -wholly removed iathe minor^ it is 
evident, that the antecedent must be so too ; insomuch 
that we here al;svays ^argue from the removal of the 
consequent to the removaUftf the antecedent. That 
is, a dilemma is an argument, in the modus toUens of 
hypothetical syllogisms, 'as logicians love to s'peak. 
Hence it is plain, that'if the antecedent of the mcT/or^ 
is an affirmative proposition, the conclusion of the Ji- 
lemma will be negative ; but if it is a negative propo- 
sition, the conclusion will be affirmative. I cannot 
dismiss the subject without ob^^ving, that as there, is 
something very curious and entertaining in the struc- 
ture of a dilemma^ so is it a manner or reasoning that 
occurs frequently in tnathematical demonstrations. 
Nothing is more common with Euclid, when about to 
show the equality of two given figures, or, which is the 
same thing, to prove the absurxlity of asserting them 
unequal ; nothing, I say, is more cqjnmon \\ith him, 
than to assume, that if the one is not equal to the other^ 
it muit be either greater or less : and having destroy- 
ed both these suppositions^ upon which alone .the asser- 
tion can stand, he thence very naturally inters, that the 
assertion itself is false. Now tbis is precisely the rea- 
soning of a dilemma^ and in^very step' coincides with 
the frame and composition of that argument, as "W^ 
)iave described it above* 
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<|&ap. V. 

OF DEMONSTRATION. 

Sec* \.**.0f Reasoning by a Conzatenatlon of Syllogisms* 
A VING dispatched what seemed necessary tob« 
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said with regard to the forms of syllogisms, we 
now proceed to supply their use and application in rea- 
soning. We have seen, that in all the different ap- 
pearances they put on, we still arrive at a just and le- 
gitimate conclusion. Now it often happens, that the 
conclusion of ope syllogism becomes a previous pro- 
position in arfother, by which means great numbers of 
them are sometimes linked together in a series, and 
truths are made to follow on€ anotherin train. And 
as in such a concatenation of syllogisms, all the vari- 
<>lis ways of reasoning that are truly, conclusive, may be 
"with safety introduced ; hence it is plain, that in de- 
ducing any truth from its first principles, especially 
when it lies at a considerable distance from them, we 
arc at -liberty to corabineall the several kinds of argu- 
ments above explained, according as they are found best 
to suit the end and jpurpose of our enquiries. When a 
proposition is thus, by means of syllogisms, collected 
from others more evident, and known, it is said to be 
proved ; so that we may in the general define the proof 
of a proposition^ to be a syllogism, or series of syllo- 
gisms, collecting that proposition from known and evi- 
dent truths. But more particularly, if the syllogisms, 
of which the proof consists, admit of no premises but 
definitions, self-evident truths, and propositions alrea- 
dy established, then is the argument so constituted cal- 
led a demonstration ; whereby it appears, that demon- 
strations are ultimately founded on definitions and self- 
evident propositions. 

Sec. II....AU Syllogisms whatsover Reducible to the 

first Figure* 

But as a demonstration oft-times consists of a^ong 
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chain of proofs, where all the various ways of arguing^ 
have place, and where the ground of evidence must of 
c«urse be differfftit in diflferent parts, agreeably to the 
form of the argument made use of ; it may not per« 
haps be unacceptable, if we here endeavour to reduce 
the evidence of demonstration to one simple principle^ 
whence, as a sure and unalterable foundation, the cer- 
tainty of it may in all cases be derived. In order to 
this we must £irst observe, that all syllogisms whatso- 
ever, whether compound, multiform, or defective, are 
reducible to plain simple syllogisms in some one of the 
four figures. But this is not all. Syllogisms of the 
first figure in particular admit of all possible conclu« 
sions : that is, any proposition whatsoever, whether an 
universal ajfirmatlve, or universal negative, a particu- 
lar affirmative or particular negative, (which fourfold 
division, as we have already demonstrated in the second 
part, embraces all their varieties) any one, I say, of 
these may be inferred, by virtue of some syllogism ia 
the first figure. By this means it happens, that the syl- 
logisms of all the <fther figures are reducible also to 
syllogisms of the first figure, and may be considered as 
standing on the same foundation with them. We cannpt 
here demonstrate and explain the manner of this re- 
duction, because it would too much swell the bulk of 
this treatise. It is enough to take notice, that the 
thin§ is universally known and allowed among logici- 
anS|.to whose writings we refer such as desire farther 
satisfaction in this matter. This then being laid down, 
it is plain, that any demonstration whatsoever may be 
consideredlis composed of a series of syltogisms, all in 
the first figure. For since all the syllogisms, that en- 
ter thedetnonstration, are reduced to syllogisms of some 
one of the four figures, and since the syllogisms bi 
all the other figures are farther reducible to syllogisms 
of the first figure, it is evident, that the whole demon- 
stration-may be resolved into a series of these last syl- 
logisms. Let us now, if possible, discov^^r the ground 
upon which the conclusion rests, in syllogisms of the 
first figure ; because, by so cloing, we $haU come at an 
ynivcrsal principle of certainty^ wheace the evidence 
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of all demonstrations, in all their parts, mayl)e ulti«» 
inately derived. 

Sec. III..-TAtf ground of Reasoning in the first Figurgm 
ThcVules then of the first figure are brieifiy these. 
The middle term is the subject of the major proposU 
tion, and the predicate of the minor. The major is aj^^ 
frays an universal propdstti|||i, and the minor always 
affirmative. Let us now see what effect these rules 
will have in reasoning. The major is an universal pro- 
position, of which the middle term is the subject, and 
the predicate of the conclusion the predicate. Hence 
it appears, that in the major, the predicate of tht coni" 
elision is always affirmed or denied universally of the 
middle term* Again, the minor is an affirmative -pro- 
position, whereof the subject of the conclusion is the sub- 
ject, and the middle term the predicate. Here then 
the middle term is affirmed of the subject- of the con-^ 
elusion : that is, the subject of the conclttsionXs affirmed 
to be comprehended under, or to make apart of the mid-- 
die term* Thus then we see what is done in tht premises 
of a syllogism of the first figure. The predicate of the 
conclusion is universally affirmed or denied of some idea* 
The subject of the conclusion is affirmed to be, or ta 
make a part^of that idea. Hence it naturally and una- 
voidjaibly follows, th^Lt tht ^predicate of the conclusion 
ought to be affirmed or denied of the subject. To 
illustrate this by an example, we shall resume one of 
the syllogisms of the first chapter : 
Every creature, possessed of reason and liberty, is account^ 

able for his actions. 
Man is a creature possessed of reason and liberty : 
Therefore man is accountable for his actions. 
Here, in the first proposition, the predicate of the 
conclusion, aecountableness^ is affirmed of all creatures 
that have reason and liberty. Ag^in, in the second 
proposition, man^ the subject of the conclusion, is af- 
firmed to be, or to make a part of this class of creatures. 
Hence the conclusion necessarily and unavoidably fol- 
lows, viz. that man is accountable for his actions. I say 
this follows necessarily and unavoidably. Because, if 
reason and liberty be that which cons tit^tes acr(^p^p 
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nccountahle^ and man has reason and liberty^ it 13 plaia 
' he has that which constitutes him accountable. In like 
manner, vhcre, the major is a negative proposition, or 
denies x\it predicate 0/ tJie conclusion \jin1ycrs2A\y of the 
middle, term ; as the minor always asserts the subject 
cf the conclusion Xo be or make a part of that middle 
term, it is no less evident, that the predicate of the 
\conclusion ought in this_ case to be denied of the sud» 
jecti "So that the ground of reasoning, in all syllo- 
gisms of the first figure, is manifestly" this : Whatever 
may be affirmed universally of any idea, may be affirm" 
td of every or any number of particulars comprehended 
■under that idea* And again : Whatever may be dtni- 
ied universally of any idea, may be in like manner deni^ 
td of every or any number of its tndividucds. These 
two propositions are called by logicians the dictum de 
itmniy and dictum de nullo, and are indeed the great 
principles of syllogistic reasoning ; inasmuch as all 
conclusions whatsoever, either rest immediately lipoii 
them, or upon propositions deduced from them. But 
-what adds greatly to their value is, that they are really 
self-evident truths, and such as we cannot gainsay, 
without runmng into an express contradiction* To 
affirm, for instance, that no man is perfect, and yet ar- 
gue that that some men are perfect ; or to say that M 
men are mertal, and yet that some men are not mortal, is 
to assert a thing to be and not to be>at the same time* 

• 

Sec« IW ..^^Demonstration, on Infallibfe Guide to Truth 

and Certainty. 

And now I think we are sufficiently authorized to 
affirm, that in all ^Uogisms of the first figure^ 4f the 
premises are true, the /conclusion must needs fo^ true* 
If it be true that the predicate of the conclusion, whe- 
ther affirmative or negative, agrees universally to some 
idea.. ..and if it be also true, that the subject pf the 
conclusion is a part of or comprehended under that idea ; 
then it necessarily follows,^ that the predicate of the 
conclusion agrees also to the subject. For to assert the 
contrary, would be to run counter to some one of the 
two principles before established ^ that is^it would be 

P 
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to maintain an evident contradiction. And thus we 
are. come at last to the point v,'c have been all along en* 
deavouring to establish ; namely, that every proposi- 
tion, which can be demonstrated, is necessarily true* 
For as every demonstration may be resolved into- a se- 
ries of syllogisms, all in the first figure, and as in any 
one of these syllogisms, if the premises are true, the 
conclusion must needs be sp too : it evidently follows, 
that if all the several premises are true, all the several 
conclusions are. so, and consequently the conclusion al- 
so of the last syllogism, which is always the proposition 
to bt demonstrated* Now that all the p'remises of a 
demonstration are true, will easily appear, from the ve- 
ry nature and definition of that form of reasoning* A 
demonstration, as we have said, is a series of syllogisms, 
all whose premises are either defibitions, self-evident 
truths, or propositi9ns already established* Definitions 
are identi|:al propositions, wherein we connect the des- 
cription of an idea with the name by which we choose 
to have that idea called ; and therefore as to their 
tru^h there can be ncMispute* Self-^evident propositi- 
ons appear true of themselves, and leave no doubt or 
uncertainty in the miiid. Propositfons before esta- 
blished, are no other than conclusions, gained by one 
or more steps from definitions and self-evident princi- 
ples ; that is, from true premises, and therefore must 
seeds be true* Wlience all the previous propositions 
of a demonstration, being, we see, manifestly true, the 
last conclusion, or proposition to be demonstrated, must 
be so too* So that demonstration not only leads to cer- 
ULio truth, but we have here a clear view of the ground 
and fqundation of that certainty* For as in demon strat- 
, ii%, i^e may be said to do xiothing more. than combine 
a series of syllogisms together, all resting on the sam^ 
bottom; it is plain, that one uniform ground of cer- 
tainty runs though the whole, and that the conclusion f 
arc every where built upon some one of the two prin- 
ciples before established, as the foundation of all our 
reasoning* These two principles are easily reduced in- 
to one, and may . be expressed thus : Whatever predicate, 
whfth^r affirvrntivc or negative^ a^rdes umversaUjt t9 
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tmy ideay the same must needs agree to every or any 
^•number of mdividuals \comprehended under that idea. 
And thusat length we have, according to our first de« 
sign, redticed the certainty of demonstration to one sim* 
pie and universal principle which carries its own evidence 
^long with it and which is, indeed, ^he ultimate foun« 
dation of all syllogistic reasoning. 

Sec. V. Tht rules of Logic furnish a sufficient criterion 
for the distinguishing betiveen Truth and Falsehood. 

Demonstration, therefore, serving as an infallible 
^ide to truth, and standing on so sure and unalterl-* 
blc a basis, we may now venture to assert, what I doubt 
not ^ill appear a paradox to many ; namely, that 
the rules of logic furnish a sufficient criterion for the • 
distinguishing between truth and falsehood. For since 
every proposition that can be demonstrated is necessa- 
rily true, he is able 'to distinguish^ truth from false- 
hood, who can with certainty judge when a proposition 
is duly demonstrated. Now a demoilstration is, as we 
have said, nothing more than a concatenation of syl- 
logisms, all whose premises are definitions, self-evi- 
dent truths, or propositions previously established. 
To jud^e> therefore, of the validity of a deraoustraUon^ 
we must be able to distinguish whether the definitions 
that enter it are genuine, and truly descriptive of the 
ideas they are meant to exhibit ; whether the proposi- 
tions assumed without proof as intuitive truths, have 
really that self-evidence to ^whkch they lay claim; 
whether the syllogisms are drawn up in due. form, and 
agreeable to ths laws of argumentation ; in fine, whe- 
ther they are co^nbined together in a just and orderly 
manner, so that no demonstrable propositions serve any 
where as premises, unless they are conclusions of pre-, 
vious syllogisms. Now it is the business of lo^c, ♦n 
cxplaihing the several operations of the mind, fully to 
, instruct us in all these points. It teaches the nature 
and end of de6nitions, and lays down the rules by which 
they ought to be framed, it unfolds the several spe- 
cies of'propositions, and distingui-shes the self-evident 
from the demons u-able. It delineates aho the differ^ 
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ent fortns of syllogisms, and explains the laws of argn- 
mentation proper to each. In fine, it describes the 
manner •£ combining syllogisms, so as that they raay 
form a train of reasoning, and lead to the successive 
discovery of truth. The precepts of logic, therefore, 
as they enable-'Us to judge with certainty, when a pro- 
position is duly deHKJiistratcd, furnish a sure criterion 
for distinguishing between truth and falsehood* 

Sec. Yl*;*And extending to all Cases where a certain 
Knowledge of Truth is attainable^ 

But perhaps it maybe objected, that demonstration 
is a thing very rare and uncommon, as being the prc*^ 
rogative of bui: a few sciences, and therefore the crite- 
rion here given can be of no great use. I answer, that 
wherev-er by the bare contemplation of our ideas, truth 
is discoverable, there also demonstration may be ob- 
tained. Now that I think is an abundantly suf&cient 
criterion, which enables us to judge with certainty, 
in all cases where the knowledge of truth comes with- 
in our reach 5 for with discoveries that lie beyond the 
limits of the human mind, we have properly no businest 
jior concernment. 'When a proposition is demonstra- 
ted,^ we arc certain of its truth. When, on tlie cciu 
trary, our ideas are such as have no. visible connexion 
nor repugnance, and therefore .furnish not the proper 
means of tracing their, agreement or disagreement, 
there we are sure that knowledge, scientific al know- 
ledge I mean, is not attainable. But where there is 
tome foundation of reasoning, which yet amounts not 
to the full evidence ©f demonstration, there the pre- 
cepts of logic, by teaching us to determine aright of 
the degree of proof, and of what is still wanting to 
render it full and complete, enable us to make a due 
eitimate of the measures of probability, and to propor- 
tion our cssent to the grounds en which the proposi- 
tion stands. And this is all we can possibly arrive at, 
pr even so much as hope for, in the exercise of facul- 
ties so imperfect and limited as ours. For it were 
the height of folly, to expect a criterion that should 
jKaabie us to dUtlnguisbcd truth from falschoodji in 
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cases where a certain koowkdge of truth U not at- 
tainable. 

^ — 

Sec. VIL.,.TAtf Distinction of Demonstration int^ di* 

rcct and indirect* 

We have liow done with what regards the ground 
and evidence of demonstration ; but before wtc ex- 
clude this chapter^ it may not be improper to take no- 
tice of the distint:iion of it into direct and indirect* 
A direct demonstration is, when beginning with defi- 
nitions, self-evident propositions, or known and allow- 
ed truths, we form a train of syllogisms, and combine 
them in an orderly manner, continuing the series 
through a variety of successive steps, until at last we 
• ^ arrive at a sylloglsto, whose conclusion is the proposi- 
tion to be demonstrated. Proofs of this kind leave no 
doubt or uncertainty behind them ; because all the se- 
veral premises being true, the conclusions must be so 
too, and of course the very last conclusion, or proposi- 
tion to be .proved. I shall not, therefore, any farther, 
enlarge upon this method of demonstrating ; having, I 
hope, sufficiently explained it in the fbregoing part of 
this chapter, and shown wherein the force and validity 
of It lies. The other species of deinonstration is the 
indirect^ or, as it is sometimes called, the apclogicaL 
The manner of proceeding herd is, by assuming a pro- 
position which directly contradicts that we mean to 
demonstrate, and thence by a continued train of rea- 
soning, in, the way of a direct demonstration, deducing 
some absurdity or manifest untruth."" For hereupon 
ytt conclude, that the proposition assumed was f^e, 
aupj thence again, by an immediate conse^uenccj^^hat 
the proposition to be demonstrated is true. 1^KS\Ew'- 
clid^ in his third book, being to demonstrate, thgt'cir^ 
cles nifhich touch one another inioardly have not the 
same centre ; assumes the direct contrary to^thi^i viz^ 
that they have the same centre z and hence by *;yi evi- 
dent traiR of reasoning, proves, that a part is egucitp 
the whole. The supposition theref^jre leadinj^to tho 
absurdity he concludes to be false, viz, that circles 
touching one another inwardly hasic the same centrcy 
' ' P 2 ^ 
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and thence again immediately inferS| that theif Jiatfe 
not the same centre* 

Sec. Ylll,,, Ground of Reasoning in indirect Demons 
* strations. 

Now because this manner of demonstration is ac- 
^unted by some not altogrther so clear and satisfac- 
tory nor to come up to that full degree of evidence, 
■which we meet with in the direct way of proof; I 
shall, therefore, endeavour heie to give a particular il- 
lustration of it, and to shpw that it equally with the- 
other leads to truth and certainty. In order, to this 
"we must observe, that two propositions are said to be 
contradictory ope of another, when that which is as- 
serted to be in ,the one, is asserted not to be in the 
^other. Thus the propositions— c/rc/^^ that touch one 
another inwardly have the same centre— and circles that 
touch one another inwardly havi net the same centre--^ 
are contradictories ; because the second asserts the di- 
rect contrary of what is asserted in the first. Now in 
all contradictory propositions, this holds univefsallyy 
that one of them is necessarily true, and the other ne- 
cessarily false. For if it be true, that circles, which 
touch one another inwardly, have not the same centre, 
it is unavoidably ^alse, that they have the same centre* 
On the other hand, if it be false that they have the 
same centre, it is necessarily true, that they liave not 
the same centre. Since therefore, it is impossible for 
them to be both triie or both false at the same time, 
it unavoidably follows, that one is necessarily true, and 
tfe other necessarily false. This then bein^ allowed, 
■wntch is indeed self-evident, if any two contradictory 
propositions are assumed, and one of them can by a 
clear train <)f reasoning be demonstrated to be false, 
it necessarily follows that the other is true. For as 
the one is necessarily true, and the. other necessarily 
false, when we come to^iscover which is the false pro- 
position, we thereby also know the other to be true. 

Sfic* tli.,.,Indir€ct Demonstrations a sure Gui/de .to 

Certainty* 
J^ow this is^ precisely the manner of an indirect de- 
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ion, as 18 evident from the account given of it 
For there vre assume a proposition) which d|- 
mtradicts that we mean to demonstrate, and 
ffby a continued series of proofs, shown it to be 
false, thence infer that its contradictory, or the propo« 
sition to be demonstrated, is true* Asttherefore this 
last conclusion is certain and unavoidable, let us next 
enquire, after what manner We come to be satisfied of 
the falsehood of the assumed proposition, that so no 
possible doubt may remain, as to the force and validity 
of demonstrations^of this kind. The manner, then, is 
plainly this. Beginning with the assumed proposition,, 
we by the help of definitions, self-evident. truths, or 
propositions already established, continue a serie/of 
reasoning, iu the way of a direct demonsttation, until 
at length we arrive at some absurdity or known false- 
hood. Thus Euclidy in the example before mentioned, 
from the supposition that circles touching one another 
inwardly have the same centre, deduces, that a part is 
equahto the whole. Sinc^ therefore, by a due and or« 
derly process/)f reasoning, we come at last to a false con- 
clusion, it is manifest, that all the premises cannot be 
true. For were all the premises true, the last conclu- 
sion must be so too, by what h^ been before- demon- 
strated. Now as to all the ether premises made use of 
in the course of reasoning, they are manifest and 
known truths by supposition, as being either definitions, 
self-evident propositions, or truths established. The 
assumed proposition is that only as to which any doubt 
or uncertainty remains* That alone, therefore, can 
be false, and indeed, from what has been already shown, 
inust unavoidably be so. .And thus we see, that in in- 
direct demonstrations, two contradictory propositions 
being laid down, one of which is demonstrated to be 
false, the other, which is always the proposition to be 
proved, must necessarily be true ; so that here, as well 
as in the direct way of proof, we arrive at a clear and 
satisfactory knowledge of truth. * 

Sec. X,..»A particular Case of Indirect Demonstration* 

This is universally the method of reasoning in all 
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apological or indirect demonstrations ; but the 
particular xase, vhich has spxnethlng so singPlr'^tKi 
curious in it, that well deserves to be mentioned* by it- 
self ; more especially, as the ground on^which the con- 
elusion rests will require some farther illustration. It 
is, in short, this : that if any proposition is assumed, 
from which in a direct train of reasoning we can deduce 
its contradictory, the proposition so assumed is false, 
and the contradictory one true* For if we suppoise thjc 
assumed proposition to be true, then, since all4±Mkother 
premises that ei>ter the demonstration are also tAse, we 
shall have a series of reasoning, consisting wholly of 
true premises i whence the last conclusion, or contra- 
dictory of the assumed proposition, must be true like- 
wise. So that by this means we should have two con- 
tradictory propositions both true at the same time, 
which is manifestly impossible. Th^ assumed proposi- 
tion, therefore, whence this absurdity flows, must ne- 
cessarily be false, and consequently its contradictory, 
^hich is here the proposition deductd from it must be 
true. If then any proposition is proposed to be demon* 
strated, and we assume the contradictory of that pro^ 
position, and thence directly infer the proposition to be 
demonstrated, by this very means we know that the 
proposition so inferred is true. For since from an as- 
sumed proposition we have deduced its. contradictory, 
we are thereby certain that the assumed proposition is 
false ; and if so« then its contradictory, or that deduc- 
c4 from it, which in this case is the same with ^he pro- 
position to be demonstrated, mujt be tru«* 

S<c. XI..../^ due Knowledge of the Principles of Logic 
indispensably necessary to make us* proper judges of 
Demonstration ; 

That this is not a mere empty speculation, void of 
all use and application in practice, is evident from the 
conduct of the mathematicians, who have adopted thi^ 
manner of reasoning, and given it a place among their 
demonstrations. We have a ciii-ious instance of it ii\ 
the twelfth proposition of the ninth book of the ele- 
ments. Euclid there proposes to demonstrate, that in 
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any series of nvUnbers^ rising froft unity in geometrical 
progression^ all the prime numbers^ that measure the last 
term, in theseriesj xuillalsjo measure the next after unity. 
In order to this he assumes tlxe contradictory of the pro- 
position to be demonstrated, namely ; that some prime 
number measuring the last term in the series^ does not 
measure the n§xt. after unity^ and thence by a continued 
train of reasoning proyes, that it actually does ifieasur,c 
it. Hereupon he concludes the assumed proposition to 
be false, and that which is deduted from it, or its con- 
tradictory, which is the very proposition he proposed 
to demonstrate, to be true. Now that this is a just 
and conclusive way of reasoning, is abundantly mani- 
fest, from what we hkve so clearly established above. 
I would only here observe, how necessary some know- 
ledge of the rules of logic is, to enable us to judge of 
the force, justness, and validity of demonstrations ; 
9ince si^ch may sometimes occur, where the truth of the 
proposition demonstrated will neither be owned nor 
perceived, unless we know before-hand, by means of 
logic, that a conclusion so deduced, is necessarily true 
and valid. For though it be readily allowed, that by 
the mere strength of our natural facukies, \:z Cir.*t 
once discern, that of two contradictory prepositions, 
the one is necessarily true, and the other necessarily 
false : yet when they are so linked together in a de- 
monstration, as that the one serves as a previous propo- 
sition, whence the other is deduced; it does not so im- 
mediately appear, without some knowledge of the prin- 
ciples of logic, why that alone, which is collected by 
tcasoning, ought to be embraced as true^ and fhc other, 
whence it is collected, to be rejected as false. 

Sec. 'Kll:,0And of itself sufficient to guard us against 
Error* and false Reasoning, 

Having thus, I hope, sufficiently evinced the certain- 
ty of demonstration in all it? branches, and shown the 
rules by which we ought to proceed, -in order to arrive 
at a just conclusion, according to the various ways of 
arguing madd use of; I hold it needless to enter upon 
a particular considerauoiii of those several species of 
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false reasoning which logicians distinguish by the 
name of sophisms* He that thoroughly understands 
the form and structure of a good argument, will of 
himself readily discern every deviation from it. And 
altl)ough Sophisms have been divided into many classes, 
which arc all called by sounding names, that therefore 
carry in them much'Hippea ranee of learning ; yet afc 
the errors themselves so very palpable and obvious, 
that I should think it lost labour to write for a man 
capable of being misled by them* Hcre,*tlierefore, we 
choose to conclude this third p'art of logic, and-s^hall 
in the next book give some account of method^ which, 
though inseparable from reasoning, is nevertheless 
always considered by logicians as a distinct operation 
©f the mind: because Its influence is not confined to 
the mere exercise of the reasoning faculty, but extends 
in some degree to all the transactions of the under- 
standing. 

BOOK IV. 
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OF METHOD. 

OF METHOD IN GENERAL, AND THE DI- 
VISION O^ rr INTO ANALYTIC AND 
SYNTHETIC. 

Sec. I.*.. The under standing sometimes employt^d input- 
ting together known truths. 

WE have now done with the tlire'e first operations 
of the mind, whose office it is to search after 
truth, and enlarge the bounds of human knowledge. 
There is yet a fourth, which regards the disp^asal and ar- 
rangement of our thoughts, when we endeavour so to 
put tlicm together, that their Hiutual connexion and 
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dependence may be clearly seen. This is what logicians 
call method, and place always the last in order, in ex- 
plaining the powers of the understanding ; because it 
necessarily supposes a previous exercise of our other fa- 
culties, and sortie progress made in knowledge, before 
y^ can exert it in any extensive degree. It often hap- 
pens, in 'the pursuit of truth, that unexpected discove* 
ries present tliemselves to the mind, and those, too, re- 
lating to subjects very remote from that about which 
we are at present employed. Even the subjects them- 
selves of our enquiry, are not always chosen with a 
due regard to order, and their dependence one upon 
another. Chance, our particular way of life, or some 
present and pressing views, often prompt us to a varie- 
ty of researches, that have but little connexion in the 
nature of things. When, therefore, a man accustom- 
,cd.'to much thinking, comes, after any considerable in- 
terval of time, to take a survey of his intellectual ac- 
quisitions, he seldom finds reason to be statisfied with 
that order and disposition, according to which the^ 
-made their entrance into his underst^ding. They are 
there dispersed and scattered, without subordinatioui 
or any just and regular Coherence ; insomuch ths^t the 
subserviency of one truth to the discovery of another, 
does not sq^ readily appear to^ the mind. Hence he is 
convinced of the necessity of distributing them into 
-various classes, and combining into an uniform sys- 
tem whatever relates to one and the same subject. 
, Now this is the true and proper business of method ; 
to ascertain the various divisions of human knowledge, 
'and so to adjust and connect the parts in every branc]^ 
that they may seem to grow one out of another, and 
form a regular body of -^science, rising from first prln>» 
ciples, and proceeding by an orderly concatenation ^£ 
truths. 

Sec. ll*,*>Somelimes in the Search and Discovery of 

such as are unknown. 

In this view of things, it is plain, that we must be be- 
fore-hand well acquainted with the truths we are to 
combine together ; otherwise hpw cowkl we discern 



J «0 DUNCAN'S ELEMENTS 

their several connexions and relations, or sodi8po% o£ 
tkem as their mutual dependence may require ? But 
now it often happens, the understanding is employed, 
not in the arrangement and composition of known 
truths, 4)ut in the search and disco^rery of soch as are 
unknown. And here the manner of proceeding is very 
different, inasmuch as we assemble at once our whole 
stock of knowledge relating to any subject, and, after 
a general survey of things, begin with examining them 
separately and by parts. Hence it comes to pass, that 
whereas at our first setting out, we were acquainted 
only with some of the grand strokes and outlines, if I 
may so say, of truth, by thus, pursuing her through her 
seyeral windings and recesses, we gradually discover 
those more inward and finer touches,^ wnence she de- 
rives all her strength, symmetry and beauty. And 
here it is, th^t when, by a narrow scrutiny into things, 
we have unravelled any part of knowledge, and traced 
it to its first and original .principles, insomuch that the 
whole frame and contexture of it lies open to the view 
of the mind ; here, I say, it is, that, taking it the con- 
trary way, and beginning with these principles, we 
can so adjust and put together the parts, as the order 
and method of science requires. 

Sec. llh*..IllustrQHd by the Similitude of a Watch* 

But as these things are best understood when illui- 
trated by examples, especially if they are obvious, and 
taken from common life ; let us suppose any machine, 
for instance, a watch, presented to us, whose striicture 
and composition we are as yet unacquainted with, but 
want, if possible, to discover. The manner of pro- 
ceeding, in this case, is, by taking the whole to pieces, 
afid examining the parts separately one after another* 
When by such a scrutiny we have thoroughly inform- 
ed ourselves of the frame and contexture of each, we 
then compare them together, in order to judge of their 
mutual action and influence. By this mean^s we gra- 
dually trace out tiia inward make. and composition of 
the whoU, and come -at length to discern, how parts of 
^cji a form; and so put together as we found, in unu- 
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veiling and 'taking them asunder, constifvte that par* 
tkular machine called a watch, and contribute to all 
the several motions >^nd phenomena observable in it* 
This discovery being made, we can take things the con- 
trary way, and, beginning with the parts, so dispose 
and connect them, as their several uses and structures 
require, until at length we arrive at the whole itself^ 
from the unravelling of which these parts resulted. 

Sec. TV •^•.Ground of the Analytic and Synthetic Mc" 

thods. 
And as it is in tracing and examining the worki of 
art, so it is in a great measure in unfolding any part of 
human knowledge. For the relations and mutual ha« 
bitudes of things, do not always immediately appear^ 
upon comparing them one with another. Hence we 
have recourse to intermediate ideas, and, by means of 
them, are furnished with those previous pi^orpositions 
that lead to the conclusion we are in quest of. And if 
it so happen, that the previous propositions themselves 
are jiot sui&ciently evident, we endeavour, by new 
midale terms, to ascertain their truth, still tracing 
things backward in a continued series, until at length 
we arrive at some syllogism, where the premises are 
first snd self-evident principles. This done, we become 
perfectly satisfied as to the truth pf all the conclusions 
we have passed through, inasmuch as they are now seen 
to stand upon the firm and immovable foundation ol^ 
our intuitive perceptions. And as we arrived at this 
certainty, by tracing things backward to the original ' 
principles whence they flow, so may we at any time re* 
new it by a direct contrary process, if, beginning with 
these principles, we carry the train of our thoughts 
forward, until they lead us ^y a connected chain of 
proofs, to the very last conclusion of the series. 

SeCf V.:»Division of Method into Anaijtic and Sjn* * 

thetic. « 

Hence it appears, that in disposing and putting to* 

gether our thoug1|ts, either for o*ur own use, that the 

discoveries we have made may at all times lie open ta 

ttie review of the mind ; or, where we mean to com* 
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niunicate and unfoM these discoveries to others, there 
are two ways of proceeding, equally within our choice* • 
For we may so propose the truths relating to' any part 
of knowledge^ as they presented themselves to the mind 
in the manner of Inrestigation, carrying on the se>ies 
of proofs in a reverse order, until they at last termi- 
.nate in first principles : or, beginning with these prin* 
ciples, we take the contrary way, and, from them de« 
duce, by a direct train of reasoning, all th? several 
propositions we want to establish* This drrcrsity in 
the manner of arranging our thoughts gives rise to the 
twofold division of method estab^lished among logici- 
ans. For method, according to their use of the word, 
is nothing else but the order and disposition of our 
thoughts relating to any subject. When truths are so 
proposed and put together, as they were or might have 
been discovered, this is called the analytic method^ or 
the method of resolution ; inasmuch as it traces' things 
backward to their source, and resolved knowled'ge into 
its first ^jid original principle. When, on the other 
hand, they are deduced from these principles, and con- 
nected' according to their mutual dependence, inso- 
much that the truths first in order tend always to the 
demonstration of those that follow, this constitutes 
what we call the synthetic metfiody or method ofcompo^ 
sit ion* For here we proceed by gathering together 
several scattered parts of knowledge, and combining 
them into one whole, or system, in such manner, that 
the understanding is' enabled distinctly to follow truth 
through all her different stages and gradations. 

Sec. VL...Calkd othermse the Met/iod of Invention 
and the ^Icthod of Sci^ncem » 

There ii farther, to he taken notite df, ih relation 
to these two species of method jthit the first has also 
•iibtainedthe name ^..tli$ methodof -in^ntion^ht^^^^^ 
it observes the order in which our thoughts succeed one 
another, in the invtiition o;* discovery of tr^ith. The 
other, agaiui i^ of te« deno<niDated the method of doc-, 
triney<ir instructionj^nasmuch.as in laying our thoughts 
Ucfore othtrsi we generally choQ^ to gfoqpei^in the 
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synthetic man ner» deducing them from their first prin- 
ciples. For we are to observe, that although there is 
great pleasure in pursuing truth in the method of inves- 
tigation, because it places us in the Condition of the 
inventor, aod stto^f i the panjc^Ut train and j5rocess of 
thinking by which he arrived at his discoveries ; yet it 
i« not so wHl accommodated ta the purposes of evi- 
dence and conviction. For at bur first setting out, wc . 
tre commot)ly unable to divine where the analysis will 
lead us ; inasmuch that our researches are for some 
time little better than a mere groping in the darl:. 
And even after light begins to break in upon us, "^e art 
tttll oblige^ to many reviews, and a frequent compari- 
ton of the several steps ef the investig^on among 
themselves. Nay^ when we have unravellHfehe whole, 
and reached the very foundation en which our discove- 
ries stand, all our certainty, in regard to their ttnthi 
will be found in a great measure to arise from that 
eonnestion wc are noW able to discern between them 
and first principles, taken in the order of composition* 
Bat in xht synthetic manner of dHtposing our thoughts, 
the case( is quite d^erent. For as we here begin with 
tntdftive truths, ated advance by regular- deductions 
from them, every step of the procedure brings evidence 
and conviction along with it ; so that in our progress 
from ofle part of knowledge to another, wc have al- 
ways a ticar perception of the gtonnds on which our as- 
sent rests* '■ In commilnicftting therefore, our discove- 
ries to ethers, this method is apparently to be chosen, 
K9 It wonderfttlty improves and enlightens the under*, 
standing, and leads to an immediate perception of truth* 
And hence it is, that in the following pages, we choosfe 
ti!> distinguish it by the name of tlic method vf science ; 
not only its in the use of it we arrive at science and cer- 
tainty, but because it is in fact the method, in which 
all those parts of human knowledge, that properly bear 
the name oi scitnees^ are and ought to be delivered^ 
But we n©w proceed tb explain these two kinds of me- 
thod more partkul^y* 
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Sec. I. Origin of the , several Arts and Inventions of 

Human Life* 

BY the method of invention we under$tand such m 
disposition and arrangement of our thoughts, as 
follows the natural procedure of the i(nderstanding, and 
presents them in the order in which they succeed one 
another, in X^ investigation and discovery of truth* 
Xow it is plain, that to handle a subject:- successfully 
accordingpi this method, we have no more to do than 
•bserve the several steps and advances of our minds, 
and fairly capy them out to the view of others*- And 
indeed it will be found to hold in general, with regard 
to all the active parts. of humai> life, especially when 
reduced to that which is in the schools termed aft art ; 
that the rules, by which we conduct ourselves, are no 
other tl^an a series of observ actions ^dr^wn from the at« 
tention of the mind to what pa,sses, while we exercise 
our faculties in that particular way* For when we set 
about any invention or discovery, we aj-e ajway^. pushed 
on by some inward principle, disposition,, or aptitude 
shall I call it, which we experience in ourselves^ and 
which makes us believe^ that the; thing we are in quest 
of, is not altogether beyond our reach. We therefore 
begin with essaying our strength, and are sometime* 
successful, though perhaps more frequently not. But 
as 4;he mind, when earnestly bent upon any pursuit, ir 
not easily discouraged by la few disappointments,, we aire 
only set upon renewing our endeavours, and» by an ob« 
stinate perseverance, and repeated trials, often arrive 
at the discovery of what we have in view. Now it isf 
natural for a man of a curious and iuquisidve turn, af-« 
ter having mastered any pa>t of knowledge with gre^ 
labour an.d difficulty, to set himself to examine how he 
happened to miscarry in his first attempts, and by what 
ptirticidar method of procedure he at length came to bo 
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successful. By this mrana wc discover on the one 
hand) those rocks and shelves which stand, most in our 
-way, and are apt to disturb and check our progress ; and 
,on the other, that more sure and certain coufse, which 
,if .we continue in ^^eadily, will bring us to the attain- 
-ment of what we are in pursuit, of. Hence spring all 
 the arts and inventions of human life, which, as we 
y|2.ave already said, are founded upon a series of rules and 
observations, pointing out the true and genuine manner 
of arriving at any attainment. When the mind resH 
^tisfiediia a bare contemplation of the rules, and the 
reasons on which they, are founded, this kind of know* 
ledgt is;palle4speculative« But i^ we proceed farther, 
.and endeavour to apply these rules t6 practice, so ac to 
.acquire a habit of exerting them on all proper occa- 
sions, we are then said to be possessed of the ait itself. 

Sec. li^.mJVhy in treating of the Method of Invention^ 
toe must give 4om€ account of the Art. itself 

From what has been said, it appears, that, in order 
distinctly jtoejcplatia the method of invention, we fiiust 
,take a view of the Understanding, as employed in the 
. search and investigation of truth. For by duly attend- 
Sng to it4 procedure and advances, we shall not only 
discover the rules by, which it conducts itself, but be 
cnabltd also to trai:e out the several heip^ and contri« 
vances it makes u«e of, for the more speedy and effeo' 
tual attainment of its ends% And when these particulars 
are once 4cnown, it will notb^ difficult for us, inlayiag 
open our discoveries to others, to combine our thoughts 
agreeably to the method here required. -. Because, ha v- 
ipg fixed and ascertained the .rules of it, and being per* 
fecdy acquainted with the conduct and manner of the 
mind, we need only take a view of the several truths, 
as they succeed one another in the series of investiga* 
tion, set them in order before us, and fairly transcribe 
the aj^pearance they make to the understanding. Hence . 
it is, that logicians, in treating of the method of in- 
vention, have not merely con&aed themselves to the 
laying down of cLirectipns for tj^e 4ispo.»al and arrange* 
4ieat of our thoughts \ \x\xp hav^ i^i)B^t <;xplained the 
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quire after. For thus it hj that we are fartilshed wttk 
known and evident truths, to serve as premises for 'the 
.discorery of such as are unknown. And lindeed the 
whole business of Invention seems,^ in a.great measure^ 
Xf> lie in the due assemblage.and. dispo»tion of .the 9^ 
preliminary truths. For they not only lead us, step 
-by step, to the discovery i^e.are in qtie^ of, but are 
so absolutely necessary in the»case> that without th^on 
ijt were vain to attempt it; nothing being more cfer- 
^tflin, than that unknow;^ propositions can uo otherwise 
be traced but by' means of some connexion they have 
with such as are known. Nay, reason itself, which is 
indeed xhet aist of knawledge^jtnd.the. &cuUy bf)&.iyluch 
we push on ojitr discoveries ; yet by the very de£nitioa 
.of it implies no more, than an- ability of deducing run- . 
^nowm truths frc^n^ principles or propositions th^t are 
already known. Now, although this happy choice of 
intermediate idea?, so as to turni$h a due train o£ pre- 
vious propositions^ that shall lead us successively fr^om 
one discovery to another, depends in some measure 
wpqn.a. naturp-Usagacity and qgickness of mind ; Jt ia 
yet certain, from experience., that even here much may 
be ejected by a stubborn application and. industry. In 
prder to thisi, it is in tlie first place necessary, that we 
have an extensive knowledge of thingsi and spme ge- 
neral acquaintance with the whole circle of arts and 
sciences.. Wide and extended views add great force 
and penetration to the mind, and enlarge its capacity 
of judging. And if to this we join in the^^cond place, 
a more particular and intimate study of whatever re- 
lates to the subject about which our enquiries are em- 
ployed, we seem to bid fair for success in our attempts. 
For thus wc are provided wifli an ample variety out of 
which to choose our intermediate ideas, and are there^ 
fore more likely to discover some among themthat wHl 
furnish out the previous propositions necessary in any 
train of reasoning j^  \ 

Sec. V....S'(^Jc/fy and a quickness ef understanding 
greatly promoted by the study of Algebra* 

. It is not} indeed^ to be. denied^ that when we ha^ 
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•Ten got Sill ourmaunals'^bout us, mueh still de]pen^ 
upon a certain dexterity and addt-ess, in singling put 
the most proper, and applying them skillfully for the 
distovery if truth. This is that talent which is knowa 
-by the name of ^agacity^ and commonly supposed to 
j>e altogether the gift of hatare* Bi|t yet I think it is 
i>eyond dispute, that practice, experience, and a watch- 
ful attention to the procedure of our own minds, w*hilc 
^jnployed in the exercise of reasoning, are eyen here of 
very great avail. It is a truth well known to those 
who have made any considerable progress in the study 
^f algebra, that an address and skill in managing ^in- 
tricate questions may he very often obtained, by a care^ 
ful imitation of the Ibest .models. For although when we 
first set out about the solution of equation^, we are puz- 
aled at every step, and think we can neyec enough ad- 
mire "th^ sagacity .of those wh« present us with elegant 
models in that way ; yet by degrees we ourselves ar- 
rive at a great mastery, not only .in devising proper 
equations, and; coupling them^ artfully together, so as 
f roni the niorc complicated to derive others that are 
simple ;, but also in contriving ju^eful substitutions, to 
fre^ our calculations from fractioni:^ and those intrica- 
cies that arise from surds and irrational quantities^ 
^^r is'it a snaall-pleasure attending the proscicutibn of 
this study, that we thus discern the growing strength 
of our minds, and see. ourselves approac!hing nearer and 
lEiearer to. that sagacity ^nd quickness of understs^id- 
Ing which' we see so much, admired in others, ^nd were^ 
at first apt to conclude alt6gether4)6y9nd our reach., . > 

Sec. Vl,*M^»JVhere Art and "Managentent are required 
in the business of invention. 

We have now considered those requisites to invei^*. 
tiqn, that have their foundation in the natural talcntf 
of the ii)ind : and enlarged and. comprehensive under-t 
Standing, a strong habit of attention, a sagacity and 
quick^iess in discerning' alid applying intermediate ideas»: 
Let us next take a view of such other helps, as moreim-^ 
mediately depend upon art and management^ and show 
the address of the mind, in .contriving, meaxw. to faciU« 
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— tate iti dUtfovenes) and fvee-it frin»4illiunn«<:*ssafy fai- 
tigue and labour. For we are to observe^ thslt though 
the capacity of th6ii>teUect may be greatly enlarged by 
\ise and exercise, ytet stall our views ate confined withm 
'Certain bound's, beyond which a finite understanding 
cannot reach. . And as it of^en happens, in the inve^> 
tigation of triitb, especially where it lies atia Consider- 
ftble distance from fipst principles, that the number of 
connexions and relatiotift' «ire<^ gt£At) as not to ht 
taken in at once by tl;e most improved understanding; 
it is therefore one great branch of the art of invention, 
to takfc accbunt >of tlvese relations, as they Come int^ 
View, afid dispose thetti in such mtnn^, that^they al«- 
#afs lie t^pen to tbe Inspection of ihe 'mind, nt^iendis^ 
posed i4) tttrn its attention th^t way. By this nietnsi 
iHthout perplexing ourselves with too many coH8tdera> 
lions at ohc«, w^ ha^ ye«'i1v^e fetatbns at C(n»mand| 
when necessary to be taken notice of in xht prosecutiott 
l^f our dicfcoveries : and the understanding, thus free 
and disengaged, canbdad its po>w«r)5more intensely to« 
Wards that particular part of the investigation it U at 
l^resent co][K:emediirith. Now ^In this, according t6 mf 
apprelvension, lies the great an of human knowledge $ 
to manage with skill the capacity of the intellect, and 
contrive '^tfCtihelJii^Ttf* ftiay "bring the m«5t wilde and •ex* 
i^nd^d objects within the^compass of its Aaturil powers* 
When, therefore, the ttiultitude of lielations increase 
▼ery^st upoA u»,^and gr^w too uttwteldy to be d^ealt 
irith in'the'lump^ we ttiUfit cotnblne them in diiR;rent 
classes, andsodispotre of the several pat^^, as that they* 
Biay at all times lie open to the leisurely survey of the 
mind. By this means we avoid perplexity and confu- 
sion, and are enabled to conduct our researches, with- 
oat being paazled with that infinite crowd of particu- 
lar^, that fisgquently^^ali undet our notice in long and 
difficult investigations. For by carrying our attention 
siiccessively from-oiic part to ahotfaer, we can, upon oc* 
casion, take in the whole ; and knowing abo the order 
and disposition of the parts, may have recourse to any 
of them at pleasure, when its aid becomes necessary ia 
the course of aur aiK^uiries* • . ' 
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Si5^« ^YlL,»«i^n ord^rhfi disposition of great ust in, 
adapt ifig objects to the capacity of the understanding; 
First then I say, that an orderly combjnatiQn of things 
and classing them together with art and address, brings 
great and otherwise unmanageable objects, upon a level . 
with the powers of the mind. • We have seen, in the 
first. part of this treatise, how by taking numbers in tt* 
progressive series, and according to an irnifdrtti faw of 
conBpQ.:^itrDn, the most builky and for]^d.able collectioiis 
are comprehended with ease, and leay^ distinct impi:eSf- 
sions in the understanduig. . For the several stages of 
the progression serve as so many steps to the mind, ^y^ 
ivhich it ascends gradually to the highest combinations^, 
and' as it can carry its views fron; one to anot|^|^r, witht 
g-reat ease and expedition, it is thence enabled to run 
over all the pnrts separately, and thereby risp to a just 
conception of the whole. The same thing, happens in. 
ail our other complex notions, especially; when they^ 
grow very Urge and complicated ; for H^nit is that 
we become sensible of the necessity of establishing a 
curtail), order, and gradation in the manner of combining 
the parts* This has been already explained, at some 
length, in the chapter of the composition and-resolu- 
tipn of our ideas ; where we have traced the gradual 
progr^ess of the mind through all the difierent orders of 
perception, and shown, that the most expeditious way 
of Arriving at a. ju^t igiowJedg^ of the more compound- 
ed notices of the understanding, is by advancing regu- 
larly-through all.t)^ intermediate steps. Hence it is 
easy to perceivewhat advantages mufet arise from a lik.e 
conduct in regard to those several relations and connex- 
ions, upon which thejnvestigation of truth depends* " 
for as i^y this means we are enabled to bring them all 
vithin the reach pf.thc mind, the.y c?.n each in their 
turns jbe m^e use of upon occasion, and furnish their 
assistance towards the discovery of what we are ih quest 
of. Now this is of principal considerjatipn in the business 
of invention, to have our thoughts so much under com-. 
ipand, that, in compairing things together, in order to 
discover the result of t^ieir mutual connexions and de« 
|^nden.ce|.ali t^e levecal li^lu&'that te^d t9 the clearing 
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the subject we arfe upon, may lie distinctly open to the 
underitanding, so as nothing material shall escape iti 
Yiew : because an owsight 6f this kind, in summing 
up the account, must not only- greatly retard its ad- 
vances, but in many cases check its progress altogether* 

See. VIIL«.«^;i<^ enabling us to proceed grndually ana 
vfith ease in the investigation of Truth. 

. But secondly, another advantage arising from this 
oTderly dispositton,^ is, that hereby we free the mind 
from all unnecessary fatigue,* and leave it to fix its at- 
tention upon any part Separately, without perplexing it- 
self with the consideration of the whole. Unknown 
truths,' 3Li<^ 'we have already •bserved, are only to be 
traced by means of the relation between them and others 
that ate known. When, therefore, these relations be-' 
come very numerous, it must needs greatly distract the* 
mind, were it^o have its attention continuiaHy Upon the 
stretch. «ifte^uch a inultitude of-particulars. at'once. 
But now, by the method of classing and ordering our 
perceptions above explained, this inconvenience is 
wholly prevented. For a just distribution of things, as 
it ascertains distinctly the place of each, enables us to 
call any of them into view at pleasure, when the present 
consideration of it becomes necessary. , Hence the mind 
proceeding gradually through the several relations of 
its ideas, and marking the results of them at every step, 
can always proportion its enquiries to its strength ; and 
confining itself to such a number of objects^ as it Can 
take in and manage with ease, sees more distinctly all 
the consequences that arise from comparing them one 
with another. When, therefore^ it comes afterwards^ 
to tak<? a review of these its several advances, as by this 
means the amount of every step of the investigation is 
fairly laid open to its inspection, by adjusting and put- 
ting these together, in due order and method, it Is en- 
abled at last to discern the result' of the whole. And' 
thus, as before in the composition of our ideas so tike« 
wise here in the icarch and discovery of truth, we ar* 
fain to proceed gradually, and by a series of sticcessive 
«tages« For these are so many resting places to ti^O 
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mind, whence to look about it, surrey the conclusions 
it has already gaine^, and sec what helps they afford, 
towards the obtaining of others which it must still pasi 
through, before It reaches the end of the investigation. 
Hence' it often happens, that very remote and distant 
truths, which lie far beyond the reach of any single ef- 
fort of the mind, are yet by, this progressive method, 
successively brought to light, and that too with less fa- 
tigue to the understanding than could at first have well 
been imagined. -For although the whole process, ta- 
ken together, is frequently much too large to come 
within the view of the mind at once ; and therefore, 
considered in that light, may be said truly to exceed 
its grasp; yet the several steps of the investigation 
by themselves are often easy and managable enough, 
so that by proceeding gradually from one to another, 
and thoroughly mastering the parts as we advance, we 
carry on our researches with wondrous dispatch, and 
are at length conducted to that very truth, with a view 
to the discovery of which the inquisition itself was set 
on foot. 

Sec. IIK.**: Algebra and Arithmeii^^ properly speakings 

both Arts of Invention* 
But now perhaps it may not be improper, if we^ en- 
deavour to illustrate these observations by an example, 
and set ourselves to trace the conduct and manner of 
the mind, when employed in the exercise of invention. 
There are two great branches of the mathematics pecu- 
liarly fitted to furnish us with models in this way. 
Arithmetic I mean, and Algebra* Algebra is univer- 
sally kno^n to be thie very art and principle 6f inven- 
tion ; and in aritjimctic, too, we arc frequently put 
upon the finding out of unknown numbers, by means of 
their relations and connexions with others that are 
known : as where it is required to find a number equ^l 
to this sum of two others, or the product of two others. 
I choose to borrow my examples chitfly from this last 
si^ience, both because they will be more within the 
rtach of those for whom this treatise is principally de- 
signed ; as likewise, because arithmetic furnishes the 
best models of a happy sagacity and tnanageincnt| in 
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classing and regulating pur perceptions. So thatlierei 
more thafn in any other branch ofhuman knowledge, 
we shall have an opportunity of observing, how mucE 
an, orderly disposition of things tends to the ease and 
success of our enquiries, by leaving us to canvass the 
parts separately, and thereby^rise to a gradual concep- 
tion of the whole, without entangling ourselves with 
too many considerations at once, in any single step of 
the investigation. For it will indeed be found, that a 
dexterity and address, in the use of this last advantage, 
serves to facilitate and promote our discoveries, almost 
beyond imagination or belief. 

Sec. X-.-.TAtf method of classing our Perceptions in 

Arithmetic, 

We have already explained the manner of reducing 
numbers into classes and of distinguishing these clas* 
ses by their several names. And now we are farther 
to obsitve, that the present method of notation is so 
contrived^ as exactly to fall in with this form of num- 
.bering* For as in the names of numbers, we rise from 
units to tens^ from ttns to hundr^dsy from hundreds to 
thousands^ ^c» so likewise in their notation, the same 
figures, in different places, signify 'these several combi- 
nations.^ Thus 2 in the first place, on the right hand 
denotes two wn;> J, in the second place, it expresses so 
isvany lehs^ in the third hundreds^ in the fourth thou-'' 
sands. By this means it happens, that when a number 
is written down in figures, as every figure in it expresses 
some distinct combination, and al] combinations -toge* 
thcr make up the total sum ; so m^y the several figures 
be considered as the constituent parts of, the number. 
Thus the number 3.436, is evidently, by the very no- 
tation, distinguished into four parts, marked by tho 
four figures that serve to express it. For the first de-- 
notes two thousand^ the second, /owr hundred^ the third 
thirtj or three tens, and the fourth six. These several 
parts, though they, here appear in a conjoined form, may 
yet be also expressed separately thus, 2000, 400, 30| 
and 6, and the- amount ^s^xaptly the same. 
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Sec. XI..»«TAtf Atf/j&i thence derived towards an easy 
c addition of nufkbers* 

Thv»-then being the case, if it is required to find a 
number equal to the sum of two others given ; our bu** 
siness is, to exnmine separately tbesie given numbers, 
and if they appear too large and bulky to be dealt with 
by a single effort of thought, then, since the very nota- 
tion, distinguishes them into different parts, we must 
content ourselves with considering the parts asunder, 
and finding their sums one afcer another* For since 
the whole is equal to all its parts, if we find the sums 
of the several parts of which any two numbers consist, 
wc certainly find the total sum of the two numbers. 
And therefore, these different sums, united and put Vo- 
gether, according to the established rules of notation 
will be the very number we are in quest of. Let it be 
proposed for Instance, to find a number equal to the 
sum of these two : 2436, and 4532. As the finding^ 
of this by a single effort of diought would be to6 vio« 
lent an exercise for the mind, I consider the figures, 
representing these numbers, as the parts of which they 
consist, and therefore set myself to discover their sums 
one after another. Thus 2, the first figure on the 
right hand of the one, added to 6, the £rst figure on 
the right hand of the other, makes 8, which is therefore 
the sum of these two parts. Again, the sum of i 
and /3, the two figures or parts in the second place, is 
likewise 8* But now as figures in the second place, 
denote not simple units^ but tens ; hence it is plain, 
that 5 and 3 here, signify five ten$ and three tens^ or 
50 and 30, whose sum therefore most be eight tens or 
80. Abd here again^ I call to mind, that having al« 
ready obtained one figure of the sum, if I place that 
now fouQd immediately after it, it will thereby stand 
also in the second place, and so really express, as it 
ought to do, eight tensj of 80. And thus it is hap- 
pily contrived, that though in the addition of the tens^ 
I consider the figures composing them as denoting on- 
ly simple isnits^ which makes the operation easier and 
less perplexed ; yet by the place their sum obtains in the 
number found, it expresses the real amount of the parts 
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added, taken in their full antt complete values. The 
same thing happens in summing the hundreds and thou^ 
sands; that is, though the figures expressing these 
' cpmbinations, are added together as simple units ; yet 
their sums, standing in the third and fourth places of 
the -number found, thereby realty denote the hundreds 
and thousands, and so represent the true value of the 
parts added. 

Sec. "Kll,,,, Because in the several steps by tvhich it is 
carried ony the mind is put to litt-le or no fatigue. 

Hence then we have a manifest proof of the great 
advantages derived from an artful method of classing 
€>ur percepdons. For as the numbers themselves arc by 
.-this means- distinguished into different parts which 
brings them more readily within the compass of the un- 
derstanding ; so by taking these parts separately, the 
operations about numbers are rendered very easy and 
simple. And indeed it is particularly worthy our no- 
tice, and though in adding two very large numbers to« 
gether, the whole process is of sufficient length ; yet 
the- several steps by which it is conducted, are managed 
with i<)credible dispatch, and scarce any fatigue to the 
luiud* This is apparent in the example given above, 
where we see, that in every advance from one part to 
^another, nothing more is required than to add togethe;r 
the two figures in the like places of the numbers to he 
summed. But what is yet more wonderful, though in 
the progress of a long operation, the figures rise in their 
' value as we advance, and grow to signify thousands^ 
tnillionsy billions^ iP^c. yet se happily arc they, contriv- 
vcd for expressing the different parts of numbers, 
that iw every step of the procedure we consider them 
as denoting only simple units, all other deficiencies be- 
ing made up, by the places their sums obtain in the to- 
tal amdunt* And thus it is so ordered in this admira- 
ble form of notation, that however large the numbers 
are that come under examination, they arc neverthe- 
less managed with the same ease as the most simple 
and obvious collections ; because in the several ope- 
i-atious about .them, the mind is neither tied down to 
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the view of too many parts »t once, nor enUngled inth. 
may consideratioiis, regarding the bulk and composition 
of those parts.- — • 

Sec. XIII...4 This farther Ilhstrated by an Example in 

MUltiplicatiotim 

And if these advantages arc so very manifest in the 
first and simplest rules of arithmetic, muckmbre do they 
discover themselves in those that are intricate and.com* 
plex. Let a man endea^vour in his thoughts to £nd 
the product of two numbers, each eoBStsting of twea* 
ty or thirty places, and that without considering the 
parts separately ; I believe he will soon be sensible, 
'that it is a discovery far beyond the limits of the hu- . 
man mind. But now in the progressive method above ex« 
plained, nothing is more simple aud easy. For >if we take 
the first figure on the right hand of the one number, 
and by it multiply every figure of the other separately ; 
these several products, connected according to the esta* 
blished laws of notation, musttruly represent the total 
product of this other, by that part, of the multiplying 
number. Let us suppose, for instance, the figure in 
:^he unit's place of the multiplier to be 2, and the three 
last places of the muhiplieand to be 432. Then, 2 
multiplying 2 produces 4, which therefore is the first 
part of the product* Again, % multiplying 3 pro- 
.duces 6. Bat now 3 standing in the seepnd place of 
the muUipiicand, denotes its real value three tens^ or 
30, which therefore taken twice, amount to. six tensor 
,60. And accordingly the figure 6, coming after 4 al- 
ready vfound, is thereby thrown into the second place ^ 
of the product, and so truly expresses 60, its full and 
adequate value* The same thing happens in mnlti- 
-plying 4, which* standing in. the place of hundreds^ its 
product by 2 is 800* But this very sum the figure -8| 
produced from 2 and 4, really denotes rn the total pro* 
duct. Because coming after 6i4, the^ tWo part^ alrea« 
dy found, it is thereby determined to t^e third place, 
where it of course expresses so many hundreds • Thi« 
process, asls evident, may be continued to any length 
we please^ and it is remarkable, that ia.Uke m^dner »s 
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in a4dition,'l1i«ugh the value ofthe figures in the iniii- 
tlpUcand continually rises upon us, yet we < all along; 
proceed with them as simple units ; because the places 
of the several products in the total amount^ represent 
the just result of multiplying the figures together^ ac- 
cording to their true and adequate value. 

Sec. mW ••••Of the disposition of the several Products 

in ordef to Addition* 

Having thus obtained the product by the first figure 
•f the multiplier, we next take that in the second place, 
and proceed with it in the same manner* This second 
operation gives' us the effect of that figure, consider- 
ed as a simple digit. But as it stood in the second 
place, and therefore really denoted so many tens^ hence 
It is plain, that the product now gained must be yet 
multiplied by ten^ in order to express the true product 
sought. This is accordiagly done in the operation, 
by placing the first figure of this second product under 
the second figure of the first product. For this, when 
' they come to be added together, has the same effect 
. as- annexing a cypher, or multiplying by teny as every 
one knows who is ip the least acquainted with the rules 
of arithmetic. Jn like manner, when we multiply by 
the figure in the third place, as this new product is 
placed still one figure buckwards, we do in effect an« 
ncx two cyphers to it, or multiply it by a hundred. 
And this we ought certainly to do ; because having 
considered the multiplying figure as denoting* only sim- 
ple units, when it realty expressed so many hundreds, 
the first operation gives no more than the hundreth 
part of the true product. The case is the same in 
multiplying" by the fourth or 'fifth figures, because, the 
products still running backwards, we thereby in effect 
annex as many cyphers to them as bring them up se- 
verally to their respective adequate value. By this 
means it happens, that though the figures of the mul- 
tiplier in tvtry advance, denote still higher and higher 
combinations, yet we all along nroceed with them as 
simple digits ; the disposition of the several products 
is order to ad4^tion making up for all the deficiejicif t 
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that arise from this way of consider ing them. When 
in this method of procedure, we have obtained the pro« 
duct of the multiplicand into all the different parts 
of the maltiplier, by adding these products together wc 
obtain also the total product of the two numbers. For 
since the whole is equal to all its parts, nothing it 
more evident, than that the product of any one num- 
ber into another, must beequal to its product into all 
the parts of that other : and therefore the several par- 
tial products united into one sum, cannot but truly 
represent the real product sought. 

-Sec. '^Y •••^Arithmetical optrationsy by being carried on 
in a Progressive method, rendered easj and intelligible. 

Thus we see, that in questions oC^ multiplication 
though the whole process is sometimes sufficiently long 
and tedious, yet the several steps by which it is carried 
on are all very level to the powers of the /understand- 
ing. For from the account given above it appears, that 
nothing more is required in any of them than b;il*ely to 
xnultiply one digit by another. But now this easy rule 
of operation is wholly derived -from the before-menti- 
oned address J n classing our perception*. For to this it 
is owing, that the numbers under considerationare dis- 
tiRgutshed into parts, and that the several parts are also 
clearly represented to the mind in the very forin of 
notation. Now as. these parts have an invariable re- 
lation one to atiother, and advance in. their value by 
an uniform law of progression ; the understanding by 
means of such a link can easily hold them tpgether^ 
and carry its views from stage to stage without per- 
plexityvpr confusion. Hence it happens, tliat howe» 
vcr large and mighty the numbers are, so far as to ex- 
ceed the immediate grasp of the mind ; yet by run- 
ning gradually through the several combinations of 
which they are made up, we at length comprehend 
them in their full extent. And because it would be 
impossible foe the understanding to multiply very large 
numbers one into another, by a simple effort of tho't ; 
therefore he/e also it considers the parts separately, 
aadi takiog them In an orderly .seriesj advances by a 
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variety of succ^essiw steps. It is true indeed> in the 
progress, of the opera tioo/ the several figures rise ia their. 
ralue :. but this coosideration enters not the work it- 
self. For there, aswe have already seen, though the 
characters are takenjis denoting only simple units, yet 
the order and disposition of the partial products, exhi« 
bits each according to its real amojunt. Hence in every 
step, nfe have only to multiply one digit by aiMthec^ 
. which as it is attended with, scarce ,any difficulty, the 
whole process is carried pn with wondrous dispatch* 
And thus by a series of easy operations, we at length 
rise to discoveries, which in any other method of pro- 
cedure, would have been found altogether beyond the 
reach of the mind. 

r 

Sec. XVI.... TAd art of Vltassing oar Perceptions the 
great 'Mean and ^Instrument of Inisention. y 

vSince therefore by a due and orderly disposition ^ 
•ur ideas, we can bring the most wide and extended 
objects upon a level with the powers of the understaad- 
ing: and since by this also we abridge the fatigue and 
labour of the mind^ and enable it to carry on its re- 
fearches in a progressive niethod, without which con- 
trivance, almost all the more remote and distant truths 
of the sciences must have lain. far ever hid from our 
knowledge ; 1 think we may venture to affirm^ that, the 
art of regulating and classing our perceptions is the 
great mean and instrument of invention*. It Is for this 
reason that I have endeavoured in so particular a man- 
Hfxer to illustrate it from examples in numbers ; because 
we have here not only a perfect model of the art itself) 
but see also m the. clearest. manner, what heips^itfnr- 
nishe A towards a ready comprehension of objects, and a 
masterly investigation of truth. . Nor let any one find 
fault, as if we had insisted rather too- long upon matten 
that are obvious and known to alL For I am apt to 
think, that though very few are strangers X6 the re- 
ceived method of notation, and the compion . rules of 
operation in arithmetic j yet it is not every enc that 
sets binasfilf to consider tfee.address and sagacity that 
J»ay be seen in the contrivance of thcj»> or to uiiravcl 
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those principles of invcstigationj which vrc have here 
so clearly deduced from them. And this I take to be 
the reason, that -we sometimes meet with instances of 
jnei1> who though thosoughJy versed in the art of in- 
Tcntion ; with regard to some particular branches of 
knowledge ; yet if taken out of their usual track, £nd 
themselves immediately at a stand, as if wholly bereft 
of genius and penetration. With such men invention 
is' a mere habit, carried on in a manner purely mecha- 
nical, without any knowledge of the grounds a^id rea- 
sojis upon which the several rules of investigation ar« 
founded. Hence they are unfurnished with those gene- 
ral observatit>n$, which may be alike usefully applied 
in all sciences, with only some little necessary varia- 
tions, suited to the nature of the subject wc^are upon« 
And indeed I know of no surer way to arrive at 
a fruitful and ready invention, than by attending care- 
fully to the procedure of our own minds, in the exer- 
cise of this distinguished faculty ;. because from the 
particular rules relating to any one branch, we are 
oftenenabled to derive such general remarks, as tend 
to lay open the very foundation and principles of the 
art itself. 

Sec. lLVll>*»*The manner of proceeding in the resolU" 
tion of Algebraic questionsi 

If now we turn our thoughts from arithmetic to aU 
^ebra^ here also we shall find, that the great invention 
Jies^ in so regdlating and disposing our notices of 
things, that we may be enabled to proceed gradually in 
the search of truth. For it is the principal aim of thii 
science, jby exhibiting the several relations of things in a 
kind of symbolical lang^uage, so to represent them to 
the imagination, as that we may, carry our attention 
from one to another, in any order wepleasev Hence, 
however numerous those relations are, yet by taking 
only.sbch a number of theth into consideration at once, 
as is suited to the reach and capacity of the under- 
itanding, we avoid perplexity and confusioir in our re* 
seacches, and never put our" facultirs too much upoa 
the fttretch,. ^o.as to loo^^^onr^elYes amidst the muUu 
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pHcity of our own thoughts. As therefore in arithmf^ 
iicy we rise to a just conception of the greatest num- 
bers as considering them made up of various progres- 
sive combinations 5 so likewise in tf/g-e^r^j, those mani- 
fold relations that qften intervene, between known 
and unknown quantities, are clearly represented to the 
mind, by throwing^ctn into a series of distinct equa- 
tions. And as the most difficult questions relating to 
numbers are managed with ease ; because we can take 
the parts oyr. figures separately, and proceed with them 
one after another ; so also the most intricate problemt 
of algebra are in like manner readily unfolded, by ex- 
ttmining tlie several equations apart, and unravelling 
tfaem according to ccrrain established rules of opera- 
tion. And he'rc it/ is w^ell woJ-th our notice, that in 
very complicated problems, producing a. great number 
©f different equations, it for the most part so happens, 
that every one of them includes a variety of unknown 
quantities. When therefore we come to solve them 
separately^ a»,it would too much distract and entangle 
the mind, to engage in the pursuit of so many differ^ 
ent objects at once ; our first business is, by artfully 
coupling the several equations together, or by the va- 
rious ways of multiplication, subtraction, addition, and 
substitution, to derive others ftom them more simple, 
until at length l)y such a gradual process we arrive at 
some new equation, with only one unknowa quantity. 
This done, we set ourselves to consider the equation 
last found, and having now to do with aa object suit- 
ed to the strength and capacity of the mind, easily by 
the established rules of the art, di«€ over the quantity 
caught. In this manner we proceed with all the se« 
veral unknown quai^ities pjie after another, aCnd having 
hj a series of distinct operations traced them separate- 
Ijy the question is thereby completely resolved* 

Sec. XyiII,....0/' ihose , other. Artijiges which mayrdi 
cons^idere^ as Subsidiary A^4 to Invention. 

r Hence^ it appears, that the btisiihess of invention, ai 
practised in algebra, depe'ndsJ entirely upon the art of 
•bridging our thaughtSi^ reducing the numl>er of par<» 
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ticuUrt taken under consideration at 6ncc to the few'» 
est possible, and establishing that progressive method 
of investigation, which we have already so fully ex- 
plained from examples in arithmetic. I might e^asily 
show^ that the'same observation holds equally in other 
sciences ; but having already exceeded the bounds I 
at first prescribed to mysdf in this chapter, shall only . 

. add, that besides the grand instruments of knowledge 
already mentioned^ there are intiu^neraole other artifi- 
ces, arising out of the particular nature of the subject 
we arc upon, and which may be considered as subsidi- 
ary helps to invention. Thus in geometry, many de- 
monstrations of problems and theorems are wholly de* 

, rived from the construction df the figure made use of, 
and the drawing of lines from one point to another. 
In like manner in algebra, the devjsing of proper equa- 
tions from the conditions of the question proposed, and 
contriving neat expressions for the unknown quanti- 
ties, contribute not a little to the easy solution of pro- 
blems. And when we have even carried on the inves- 
tigation to some single equation with only one unknown 
quantity ; as that unknown quantity may be various* 
ly perplexed and entangled with others-that are known, 
so as to require a multiplicity of different operations, 
before it can be disengaged, which often involves us in 
long and intricate calculations, and brings surds and 
irrational quantities in our way ; algebraists, to pre,, 
vent in some measuFe these inconveniences, and short- 
en as much as possiole the process, have fallen upon 
several methods of substitution, which are of great ser- 
vice in very complicated questions. But these and such 
like artifices of invention, cannot be explained at 
length in this short essay. It is enough to hav^ given 
the reader a hint of them, and put him in the way of 
unravelling them himself, when he comes to apply his 
thoughts to those particular branches of knowledge 
where they are severally made use of. 

Sec. XIX. ...0/" the great advantages arising from a 
happy Notation or expression of our Thoughts m 

. T^icre is one thing liowever, ^^^^ >i^ ^ particular 
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manner deserves lo be taken notice of, Weforc we dismiss 
this subject ; and that is the great advantages thsit 
may redound to science, by a htppy notation or 
expression of bur thoughts. It is owing ei\tire4y to 
this, and the method of denoting the several combina- 
tions of numbers by figures standing in different places, 
that the niost complicated ope^rations in arithmetic are 
managed with so much ease anddispatch^ Nor is it les^ 
apparent, that the discoveries made by algebra, are 
wholly to be imputed to that symbolical language made 
use of in it. For by this means we are enabled to repre- 
sent the relations of things in the form of equations, 
and by variously proceeding with these equations, to 
trace out tsep by step the several particulars we are in 
quest of. Add to all this, that by such a notation, the 
eyes and" imagination are also made subservient to the 
discovery^ of truth. For the thoughts of the mind rise 
up, and disappear, according as we set ourselves to call 
them into view ; and therefore, without any particular 
method of fixing and ascertaining them as they occur, 
the retrieving tliem again when out of sight, would of- 
ten be no less painful than the very first-exercise of de- 
ducing them one from another. When therefore in 
. the pursuit of truth we carry our attention forward 
from one part of the investigation to another, ^as ne- 
vertheless we have frequent occasion to look back upon 
the discoveries already passed through, could these be 
no otherwise brought into view, than by the same 
course of thinking in which they were first traced, so 
many different attentions at once must needs greatly 
distract the mind, and be attended with infinite trou- 
ble and fatigue. But now, the method of fixing and 
ascertaining our thoughts, by a happy and well-chosen 
notation, entirely removes all these obstacles. For 
thus, when we have occasion to ruti to any former dis- 
^ coveries, as care is taken all along to delineate them 
ill proper characters, we need only cast our eye upon 
that part of the process where they stand expressed, 
which will lay them at once open to the mind, in their 
true and genuine form. By this means We can at any- 
time take a quickand ready survey of our prjdgrcss, aad 
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running, over the several xonclusVons already g^ined^ 
see more distincfly what helps' they furnish towards the 
obtaining of those others we are still in pursuit of. 1 

Nay further, as the amount of every step of the inves* 
tigation lies fairly before us, by comparing them vari- 
ously among themselves, and adjusting them one to * 
another, we come at length to discern the result of the 
whole, and are enabled to form our several discoveries 
into an uniform and well-connected system of trutbsy 
which is the great end and aim of all pur enquiries. 

Sec* KJCfRecapitulatioH* 

Upon the whole then it appears, that in order to 
proceed succesfully in the exercise of invention, we 
must endeavour as much as possible to enlarge jthe ca* 
pacity of the^ mindi by accustoming it to wide and com- 
prehensiv'e views of things : that we mull habituate 
ourselves to a strong and unshaken attention, which 
carefully distingaisht% all the circumstances that come 
in out way, and lets nothing .material slip its notice : 
in fine, that we mustforfiish ourselves with an ample 
variety of intermediate ideas, a^dbe muchin theexer« 
else of singling them out and -applying -them for the 
discovery of truth. These preparatory qualifications 
obtained, what depends upon art lies chiefly in the 
manner of combining pur perceptions, and classing 
them together with address, so as tb establish a pro* 
gressive method of investigation. And here it is of 
great importance to contrive a proper notation or ex- 
pression of our thoughts, such as may exhibit them ac- 
cording to their real appearance in the mind, and dis- 
tinctly represent their several divisions, classes, ahd 
relations. This is clearly seen in the manner of com«> 
puting by figures in arithmetic, but more particularly 
in that symbolical language, which hath been hitbeHo 
so successively applied in unravelling of algebraical 
proMems. iThus furnished, we may at any time set 
about the investigation of truth ; and if we take care 
to note down the several steps of the process, as the 
lliind advances from one discovery to another, such an 
arrangement or disposition of our thoughts constitutes 
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what is called the method of invention. For thus ^t ia 
plain that we follow-the natural procedure of the undcr- 
. standing, and make the troths we have unravelled to 
succeed one another, according to the order in which 
they present themselves to the mind, while employed 
in traeing and finding them out. And here again it well 
deserves our notice, that as by this means the whole in- 
vestigation lies distinctly before us ; so by comparing 
the several steps of it among themselves, and observing 
the relation they bear one to another, we are enabled 
to form our discoveries into ^ regular system of know- 
ledge, where the truths advanced are duly linked toge- 
ther, and deduced in an orderly series from first princi- 
ples. This other manner of combining our thoughts, 
is distinguished by. the name of the method of science^ 
which therefore iiow offers itself to be explained, and 
is accordingly the subject of the ensuing chapter. 
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OF THE METHOD OF SCIENCE.. 

Sec, l^m..KnoHoledge as derived from the contemplatf oft 
of our ideaSy of a necessary and unchangeable nature ; 

N order togiye the juster, idea of the ru^es peculiar 
to this species of)ivethod, and establish them upon 
their proper fpund^tion, il will be necessary to begin 
with settling the meaning of the word sgience^ ard 
showing to what parts of human knowledge that term 
may bcjnost fitly applied. We have already observed, 
in. the first c)iapter of the second book, that t^ere are 
three several ways of coming , at the knowledge of 
fruuh. First, .by contemplating the ideas in pur own 
minds. Secondly,, by the luformatibn of the senses. 
Thirdly, by 'the testinxony of others. When we set 
ourselves t9 consider the idea^ in our own minds, we 
variously compare them together, in order to judge of 
their agreement or disagreement. Now as all the truths- 
deduced in'|this way, flow from- certain connexions and 
relations, discerned between the ideas themselves j and 
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as when the same ideas are brought into comparison) 
the same relations must «ver and «>invaribly subsist 
between them ; hence it is plain, that the knowledge 
acquired by the contemplation of our ideas, is of a ne- 
cessary ^nd unchangeable nature. But farther, as 
these relations betAyeen our ideas, are not only supposed 
to be real in themselves, but also to be seen and dis- 
cerned by the mind ; and as when we clearly perceive 
a connexion or repugnance be tweeen any two ideas, we 
cannot avoid judging them to agree or disagree accord- 
ingly ; it evidently follows^that our knowledge of this 
kind is attended with absolute certainty and conviction^ 
insomuch, that it is impossible for us to withhold our 
assent, p^ entertain any doubt as to the reality of truths 
so offered to the under;5tanding. - Th<? relation of equa- 
Jity jbet^eenthe whole and all its parts, is apparent to 
every oiie who has formed to hijuself a. distinct notion 
of what the words whole and part stand for. No manj 
therefore, who has these two ideas in his mind, can 
possibly doubt of the truth of this proposition, that the 
vuhole is equal tQ all its parts. . For this would be opjy 
endeavouring to persqade himself, that that was uotj 
which he plainly and unavoidably perceives to be. . So 
tiiat in all cases, where we discern a relation between 
any of our ideas, whether immediately by comparing 
the que with another, or by means of intermediate 
ideas, that lay it open distinctly to the understanding } 
the knowledge thence arising is certain and infallible* 
1 say infaUible ; because we not only perceitre and o^n 
the truth of propositions so offered to the mind, but» 
having at the same time a^clear view of the ground on 
Svhich our assent rests,arc entirely satisfied within our- 
selves, that we cannot possibly be deceived in this per- 
ception. 

- Sec. l\.,,. As flowing from the information of the senses^ 
begets undoubted assurance^ but excludes not aH possi* 
bility of being deceived ; 

. This second way of comii^g. at knowledge, is by the 
means of the senses. From them we receive informati- 
fn of the existence pf objects withotxt us, of the unioE 
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and conjunction of dififerent qualities in the same sub- 
ject, and of the operations of bodies one upon another* 
Thus our eyes tell us, that there is in the universe such 
a body as we call the sun, our sight and touch, that 
light and heat, or at least the power of exciting tho&e 
perceptions in us, co-exist in that body ; and lastly, by 
the same sight we also learrt, that fire has the power 
of dissolving metlls, or of reducing wood to charcoal 
and ashes. But now with regard to this kin^ of know- 
ledge we arc to observe, that though when the organs 
of the body are rightly disposed and operate in a na- 
tux^X way, we never doubt the testimony of our senses, 
hut from most of the schemes of life upotl their infor- 
mation : yet are not the truths of this class attended 
H^th that absolute and'infallible assurance, which be- 
longs to those derited from the contemplation of ouf 
own ideas. We find that thi? senses frequently represent 
©bjedts as really existing, which yet have no being but 
in our own imst^nations ; ^s in dreams,, phrensies, 
and the deliriums of a fever. A disorder too in the 
organs, makes us often ascribe qualities to bodies, en- 
tirely diffcrcftt from these they appear to possess at 
other thnes. Thus a man in the jaufidice shall fancy- 
eve ryobj feet presented to him yellow; and in bodily 
distempers, ^^here the taste is greatly vitiated, what 
naturally produces the idea of sweetness, is sometimes 
attended with a ^ite contrary sensation. It is true, 
these irregularities neither ougf^t, our indeed do they, 
with considerate men, in any ways tend, to discredit 
the testimony of experience. He that, awake, in his 
senses, and satisfied that l^is organs operated duly, 
should take it into his head t(^ doubt whether fire - 
Would burn, or arsenic poison him, and therefore 
rashly venture upon these objects, would soon be 
convinced of his error, in a way not much to his liking. 
As nevertheless the senses do sometimes impose upon us 
there is no absolute and infallible security that they 
may not at others ; therefore the assurance they pro- 
duce, though reasonable, satisfying, and sufficiently 
well founded to determine us in the several actions 
tftd Qccureni;ef of life, is yet of such a nature, as not 
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necessarily to exclude all possibility of bcrng deceived 
Hence some nien go so far as to maintain, that we ought 
to distrust our senses altogether; nay, whole sects among 
the ancients, because of this bare possibility^ which really 
extends no farther than to matters of experience and 
testimony y yet established it as a principle, that we oiight 
to doubt of every thitig. Nor are there wanting philo- 
sophers among the moderns, who, iipon the same 
grounds, deny the existence of bodies, and ascribe the 
perceptions excited in us, not to the action of external 
matter, but to certain established laws In nature, -which 
*#» operate u}x>n us in suv:h manner as toproduce all tho&c 
several effects that seem to flow from the real presence 
of objc!cts vaciousiy effecting our perccpiion. It is not 
my design here to enter into a particular discussion of 
thete matters : all I aim at, is to show, that the testi- 
mony of the senses, though sufEcient to Convince sober 
- and reasonable men, yet does not so unavoidably extort 
our assent, as to leave no room for suspici^on or dis- 
trust. . ' 

'Sec. lll*,^:As founded upon testimony y is Xif a still mor4 
certain nature^' though in many casts embraced 10 ith* 
out wavering or distrust • 

The third and last way of '/coming at truth is by the. 
report and testimony of others. This regards ciiiefiyr 
past facts and transactions, which, having no longer 
any existence, cannot be brought withm the. present 
sphere of »ur observation. For as theie could never 
have fallen under our cognizance, but by the relations 
of such as had sujBficient opportunities of being'in forc- 
ed ; it is hence apparent, that all our knowlettge of 
this kind is wholly foujided upon the conveyance of 
testimony. But oow, although this in many cases is a 
suiScient ground of assent, so as to produce a ready be« 
lief in the mind, yet is it liable to still greater objec- 
tions than even t^e reports of experience. Oui senses,; 
it is true, on some occasions deceive us', and theitfore 
they iijay possibly on others. But this bare possi^'Uty. 
creates little or no dlikirust-;^. because there aic iix.edj . 
rules of judging, when they operate according, to na-», 
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ture, and when they are prevented or given up to ca- 
price. It is otherwise in matters of mere human testi- 
mony. . For there, besides the supposition that the per- 
sons themselves may have been deceived, there is a 
further possibility, that they may have conspired to 
impose upon others by a false relation. This considera- 
tion has the greater weight, as we frequently meet 
with such instances of disingenuity among men, and 
know It to be their interest in some particular cases, to 
dissemble and misrepresent the truth. It would, never- 
theless, be the height of folly, to reject all human tes» 
timony without distinction because of this bare possi- 
bility. Who can doubt whether there ever were in the 
world such conquerors zs Aiexanderzn^ Julius Cesar ? 
There i^ no absolute contradiction, indeed, ' in suppo- 
sing, that hiatorians may have conspired to deceive us. 
But such an universal concurrence tb a fahehood, with- 
out one contradicting voice, is so extremely improba- 
ble,^ and so very unlike what usually happens in the 
world, that a wise man could as soon persuade himself 
to believe the grossest absurdity, as to admit of a sup- 
position so remote from every appearance of truth. 
Hence tlie facts of history, Wheii well attested, are 
>eadily embraced by the mind ; and though the evidence 
attending them be not such as produces a necessary and 
infalUble' assurance, it is yet abundantly sufficient to 
justify our belief,, and. leave those without excuse, who 
ifpon the bate ground of possibility, are for rejecting 
entirely the conveyance of teetimoiiy. 

Sep. W*,,^Scienc€ belongs entirely tothat branch of knov>* 
led^e which is derived from the contemplation of our 

Ideas. 

Upon the whole, then, it appears, that absolute 
certainty, such as is attended with unavoidable assent, 
and excludes all possibility of being deceived, is to be 
found only in the contemplation of our own ideas. In 
matters of experience and testimony, men, we see, 
may frame pretences for suspicion and distrust : but in 
that part of" knowledge which regards the relations of 
fur iocat, none ^such c^haVe place* For M all these 
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several relations are either immediately discerned by 
the mind, or traced bjr means of immediate ideas, 
-where self-evidence is supposed to accompany every 
step of the procedure, it is absolutely impossible for a. 
man to persuade himself that that is not, which he 
plainly and necessarily perceives to be. No.w it is to 
knowledge, attended with this last kind of evidence 
alone, that in strictness and propriety of speech we at- 
tribute the name of science. For science implies per- 
ception and discernment, what we ourselves see and 
cannot avoid seeing ; and therefore has place only in 
matters of absolute certainty, where the truths ad- 
vanced are either intuitive propositions, or deduced 
from them iji a way of strict demonstration. And ^s 
this kind of certainty is no where to be found, but in 
investigating the relations of our ideas ; hefice it is 
plain, that science^ properly speaking, regards wholly 
the first branch of human knowledge ; that which we 
have said is derived from » contemplation of the ideas 
in our (^wn minds. ^ ' 

Sec. Y ,*.»pur Kno*it>kdge of the real Existence of Oh* 

jects not Intuitive, 

But here I expect it will be asj^ed, i£ science and^cfe- 
monstration belong only to the consideration of our 
own ideas, .what kind of knowledge it is, that we have 
relating to bodies, their powers, properties, and opera- 
tions one upon another ? To this I answer, that we' 
have already distinguished it by the name of natural 
or experimental. But that we may see more distinctly 
•wherein the difference between scientijical and natural 
knowledge lies, it may not be improper to add the fol- 
lowing observations. When we cast our eyes towards 
the sun, we immediately conclude, that there exists an 
object without us, corresponding to the idek in our 
xninds. We are, however, to take notice, that this con- 
clusion docs not arise from any necessary arid unavoid- 
able connexion discerned^ between the appearance of 
the idea in the mind, afnd the real existence of thex)b- ' 
ject without us. We all know by experience, that ideas ' 
H^ay be excited; and that too by a seeming operatiom 
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^ objects upon our senses, y/hen there are in fict no 
such, objects existing ; as in dreams, and the deliriums 
of a £c\er. Upon what then is the before-mentiontd 
conclusion properly grounded ? Why, eyiijently upo^ 
this : that as we arc satisfied our organs operate duly, 
And know that every efiect must have a cause, nothing 
is more natural than to suppose, vthat where an idea, is 
excited in the mind, some object exists corresponding 
to the idea, which is the cause of that appearance. But 
as this conclusion, by what we hav^ seen,, is not neces- 
§jiry and unavoidable, hence th^re is^o ;n?z<///(?n in the 
case, but merely a probable conjecture, or reasqnable 
presumption, grounded upon an intuitive truth. 

Sec, Vl.^.ASsolute Certainty in natural Knoitfledge 
confiued $o tifhat falls under Our irfimediate notice* 

Again, when a piece of gold is dissolved in aqua rtf- 
gtQy we see indeed and own the effect produced, but can- 
not be said, in strictness and propriety of speech,, to 
have any perception or discernment of it. T.he reason 
is, because being unacquainted with the intimate na- 
ture both o£ aqua regia a^nd gold, w« eaBnot,^~fFbm the 
ideas of them in our minds, dedpce why the one 
operates upon the other in that particular panner. 
Hence it is, that bur knowledge of tlie facts and opera- 
tions of nature extends not with certainty beyond the 
present instance, or what falls under our immediate 
'notice ; so that in all our researches relating to. them, 
ve must proceed ija the way of trial and experiment, 
there being here jio general or universal truths, where- 
on to found 5r/Vnfyfcflr/ deductions. Because the solu- 
tion of gold in aqua regia holds in one , experiment, 
•we cannot thence infallibly conclude |hat it wiirhola 
in another. For not ki|6 wing upon what it is, in either 
of these bodies, that the effect here mentioned depends , 
wc have no absolute certainty in any new experiment 
wc progoseJ to. make, that the objects to be applied one 
to another have that precise texture and constitution 
from which this solution results, Chepiis^s know by 
experience, that bodies which go. by the sainc name, 
and have the same outward appeiirance, «kre not alwa^, 
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however, exactly alike in their powers and operations. 
In Tain do they often search for those properties in 
one piece of antimonyy which^ .on former occasions, > 
*thcy may have found in another ; and by this means, 
to their no small mortification, find themselves fre- 
quently disappointed, in very costly and promising ex- 
periments. Nor have we any express and positive as- 
surance, that the very bodies with which we have for- 
inerly made experiments, continue so exactly the same, 
as to afford the lilce appearances in any succeeding 
triaU A thousand changes happen every moment in 
the natural world, without our having the least know- 
ledge or perception of them. An alteration in our at- 
mosphere, the approach or retess of the sun, his decli- 
xiation towards, the north or south, not' only vary the 
outward face of things, but occasion many changes' in 
the hunran constitution itself, which *we yet perceive . 
Hot when they happen ; nor should ever be sensible of, 
but by the effects and consequences resulting from 
'them. And whether iilterattons analogous to these 
may not sometimes be produced in the frame and tex- 
ture of many bodies that surround us, is y^hat we can- 
not with certainty determine. Hence, from an expe- 
riment's succeeding in one instance, we cannot infal- 
libly argue, that it will succeed in another, even n^ith 
the same body. The thing may indeed be probable, 
and that in the highest degree ; but as there is still a 
possibility that some change may have happened to the 
body, unknown to us^ there caii be no absolute cer* 
tainty in the case. 

Sec. VII.... JFA^* kind of KnotvUdge 9/ Body would 
deserve she name 0/ Science* 

Had we such an intimatje acquaintance with the 
structure both of aqua regia and gold, as to 4)e able 
thence to discern why the one so operates upon the * 
other as to occasien its dissolution ; insomuch that 
from the ideas of them in our own minds, we could 
clearly deduce, that bodies of such a n^ake applied one 
to another, jiust necessarily produce the effect herp 
mentioned j our knowledge would then be scietitiJicaL - 
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and stand upon the foundation either of intuition or 
demonstration^ according as the perception was imme- 
diate, or attained by means of intervening ideas. In 
this case, therefore, having two standard ideas in our 
minds, whose relations we perfectly well know 4 wher- 
ever we found objects conformable to these ideas^ wc 
could then pronounce with certainty, that the applica- 
tion of them one to another would be attended with the 
above effect : because, whatever is true in idea, is un- 
avoidably so also in reality of things,, where things 
• exist answerable to these ideas. If it be true in idea, 
that a parellclogram is the double of a triangle, stand- 
ing upon the same base, and betwee'n the same parel- 
lels ; the same will be true of every real triangle, ^nd 
parellelogram, that exist with the conditions here men- 
tioned. We are likewise to observe, that the changes 
to which bodies are daily liable, could produce no con- 
fusion or perplexity in natural knowledge, did it stand 
upon the foundation here mentioned. For in such a 
case, tbe.powers and properties of objects being dedu- 
ced from the ideas of titrrrr'm our own minds, would 
no otherwise be applied to things really existing, than 
as these things are found perfectly conformable to our 
ideas. When, there foreV an alteration happened in 
any body, as it would by this,mean« differ from that 
standard idea whence its former properties were seen 
to flow, we. must of course be sen^sible, that some suit- 
able change would follow in the properties themselves, 
and that its powers and operations, in regard of other 

bodies, would not be in all repects the same* 

« • 

Scct VllL,»,ExJferience the only foundation of Natu* 
* ral Knowledge, 

But what is still more remarkable , we should, «pon 
this supposition, be able to determine the mutual ac- 
tion ana influence of bodies, without having recourse 
to trial or experiment. Had we, for instance, a perfect 
Jcnowledge of the intimate nature and composition of 
an animal body, and of that particular poison that is 
infused into it by thebite of a viper, so' as clearly and 
iistictlv to discern kow they are adapted' ope to ano- 
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thcr; wtf-ftiight\t1iencfe scientifically deduct, ^without 
the help of experiments, that the bite of a viper 
would so unhinge the ihuman fabric, and produce such 
ferments and combustions in it, as must necessarily be 
followed by a total extinction of all the vital functionsy 
and leave tliat admirable machine a mere lifeless lump. 
But as such. perfect and adequate ideas of objects, and 
theii: mutual habitudes one to another, are plainly be* 
yond thereach Qf our present faculties ; it were vain for 
us to think of improving natural knowledge by abstract 
reasoning or scientifical deductions. Experience is here 
the true and proper foundation of our judgments, nor 
can we by any pther means arrive at a discovery of the 
several, powers and properties of bodies. How long 
night a man contemplate th^- nature of hemlock,^ exa*' 
mine the structure of its parts in a. microscope, and 
torture and analyse.it by all the processes of chembtry, 
before he . cpuld prououuj^f wit]^ certainty the effect it 
%iU have. upo]^ a human body? One single experiment 
lays that open in an instant, which all the wit and in- 
vention ot txen would aever of themselves have beei) 
able to trace. The same holds in all the other parts of 
natural philosophy. Our discoveries relating to, electri* 
city, the powers and properties of the load-stone, the 
force of gunpowder, &c. w,ere n9t gained by reason- 
ing, or the consideration of our abstract ideas, but by 
nieans of experiments made with the bodies themselves. 
Hence it happened, that while the, philosophy of Aris^ 
totle prevailed in the .schools, which dealt much in 
metaphysical notions, occult qualities, sympathies, an- 
tipathies, and such like words without meaning ; the 
knowledge pf nature was at a^tand: because men pre- 
tended to argue abstractedly about the things of which 
they had no perfect and adequate ideas, ^whereon to 
ground such a method of reasoning. But now in the 
^present age, th?it we have returned f 9 the way of trial 
s^nd experiment, which is indeed the only trpe founds^- 
'tion of natural philqsophy; great advances have al- 
ready been made, anii the prospect of still greater Ucs 
before us. 
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Sec. l%...^*Bifferenc€ between Scietuifical imdiNaturqi 

Kn§wledge» • 

And thus at length we may sufficiently understand 
■wherein the proper diflference lies, between scientifial 
and natural knowledge. In matters of science we argue 
from the ideas in our own minds, 9nd the coilnexions 
and relations they have one. to another* And as when 
these relations are set clearly and plainly before us, we 
cannot; avoid peceiving and owuuig them, hence all 
the .truths of this class produce absolute certainty in the 
mind, and are attended with a necessary and unavoid- 
able assent. It is otherwise in the case of natural know* 
ledge. Intuition and inward perception have here no 
place; We discern not the powers and properties of 
those objects that suri-ound us, by any view and com- 
parison of the ideas of them one with another, but 
merely by experience, and the impressions they make 
on the senses. But now the reports of sense happening 
in some instances to deceive us, ^e have bo ifirsillible 
assurance that they may not in others ; which weakens 
not a little the evidence attending this kind of know- 
ledge, and leaves room for suspicion and distrust* Nayi 
what is yet more considiSrable, as we have no perfect 
and adequate ideas of bodies, representing their inward 
constitution, or laying . open the foundation upon 
which their qualitfes depend, we can form no univer^SiI 
propositions about them, applicable with certainty in 
^ all particular instances. Fire, we say, dissolves metals* 
This, though expressed indefinitely, is, however,^6nly 
a particularly truth, nofCan be extended with absolute 
assurance, beyond the several trials made. The reason 
is, that being ignorant of the inward frame and com- 
position both of fire and metals ; when objects are ofier« 
ed to us under that name, we have therefore no posi- 
tive certainty that they arc of the very make and tex- 
ture, 'requisite to the success of the experiment; The 
thing may indeed be probable in the highest degree ; 
but for want of standard and settle ideas, we can 
never arrive at a clear and absolute pcrceptioE in the 
case* 
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3ec« 'Xi»m:T7ie manner of Reasoning in Natural Kn^V"^ 

As neycrtheless, it is ecrutn that many general con^ 

elusions in natural philosophy are embraced witbDoi: 

doubt or hesitation ; nay^ that we form most of the 

schemes and pursuits of life upon that foundation ; it 

will naturally be asked here^ how come we by this assu» 

ranee ? I answer, not scientiEcally, and in the way of 

strict demonstration, but by analogy^ and an induction 

of experiments. We distinguish &re, for instanccj by 

such of its qualities as lie more immediately open to the 

Botice of the senses ; among which light ana heat are 

the most considerable* Examining still farther into its 

naturci we find it likewise possessed of the power of di*> 

solving metals* But this new property not having .any ^ 

necessary connexion that we can trace^ with those other 

qualities by which fire is distinguished, we cannot there* 

fore argue with certainty, that wherever light and heat^ 

&c* are, the power of'(Ussplving metals. co-exists with 

them* 'Tis not till after we have tried the thing in a 

variety of experiments, and found it always to hold, 

that we begin to presume there may be really sope 

•uch connexion, tho' our views are too short and imper* 

feet to discover it* Hence we are led to frame a general 

conclusion, arguing from what has already happened, 

to what will happen again in the like cases insomuch 

that where we meet with all the other properties of fire 

in any body, we have not xht least doubt, but that upof 

trial, the power above-mentioned will be foun^ to be* 

long to it also* This is called reasoning by analogy i 

' and it is, as we see, founded entirely upon inductiooi 

and experiments made ,with particular objects ^ the 

more precise and accurate our ideas of these objects are^ 

and the greater the variety of experiments upon which 

we build our reasoning,^ the moc&certain a^nd undo^bt* 

cd will the conclusions be*~-'Tis«in thir manner vej^r* 

rive at all the gefieral truths of natural knowledge : af 

that the bi|e of a certain animal is mortal; that a needle 

touched by a loadstone poipts to the north; that gr^vir 

ty belongs universally to all bodies ; and infM|«9erable 

•UMfifi WihMhf though aotc^piblcof stri^i demonstjar 

T 
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tron, are nevertheless as readily embraced upon the 
ioundation of analogy, as the most obvious and intui* 
tive judgments ; nay, and become fixed and steady prin- 
ciples of actioui in all the aims and pursuits of life. 

Sec. XL...2r(mf even Scientijical Reasoning maybe in» 

traduced into it* 

And here again it is particularly |;emarkable, that 
having ascertained the general properties of things bj 
analogy^ if we proceed next to establish these as postu^ 
lata in philosophy, Vit can, upon this foundation, build 
ttrict and mathematical demonstrations, and thereby 
introduce scientijical reasoning into natural knowledge* 
In this manner, $\t Isaac Newton having determined the 
laws of gravity by a variety of experiments, and laying 
it down as a principle, that it operates according to 
those laws through the whole system of ^nature ; has 
thence, in a way of strict demonstration, deduced the 
whole theory of the heavenly motion's. For granting 
once t\\\^ postulatunij that gravity belongs universally to 
all bodies, and that it acts according to their solid con* 
tent, decreasing with the distance in a given ratio'; 
what sir Isaac has determined in regard to the planetary 
inotions, follows from t^ bare consideration of our 
own ideas ; that is, necessarily and scientijically* Thui 
likewise in optics^ if we lay it down as a principle, that 
light is propagated on all sides in right lines, and that 
the rays of it are reflected and refracted according to 
Certain fixed invariable laws all which is knowii to be 
true by experience ; we can upon this foundation esta* 
blish mathematically the theory of vision. The same 
happens in fnechanics^hydr^ostatics^pneumaticsftac^'whcr^ 
from postulata ascertained by experience, the whole 
theory delating to these branches of knowledge foUowt 
In a way of strict demonstration. And this 1 take to be 
the reason why many parts of natural philosqphy are 
konored with the name of sciences. Not that they are 
ultimately founded upon intuition ; but that.the several 
principles peculiar to them being assumed upon the 
foundation of experience, the theory deduced from 
these principles h established by scientijical reasoning* 
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Sec. ILlh^^^Tct still Experience is the ultimate Ground 

of our Assent* 
Could we indeed discern any necessary connexion be- 
tween gravity and tha known essential qualities pf mat- 
ter, insomuch that it was inscparahle from the very idea 
of it ; the whole theory of the planetary motions would 
then be strictly and properly scicntijical^ For seeing, 
froi^ the notion of gravity, we can demonstratively dc-. 
termlne the la\ih5 that bodies will observe in their revo- 
lutions, in any known circumstances ; if the circumr 
stances relating to any system of bodies can be traced| 
and gravity is supposed essential to them, we can then, 
from the bare consideration of our own ideas, deduce 
aii their motions and phenomena. Now this is precise- 
ly what sir Isaac has done in regard to our planetary 
system. ^ He has determined the circumstances of the 
bodies that compose it, in respect of situation, distance^ 
magnitude. Sec. all which being supposed, if they are 
essentially actuated by gravity, their several revolutions 
and appearances must be equally Essential. But as the 
principle of gravitation cannot be accounted for by thit 
known qualities of matter, neither can this theory, be 
immediately deduced from the idea of body ; and there- 
fore, tho' our reasoning in this part of philosophy be 
truly scienti£cal, yet as the principle upon which that 
reasoning is grounded, is derived from experience, the 
theory itself must nced^s ultimately rest upon the same 
foundation. And thlis even the doctrine of the pla- 
xietary motions, though seemingly established by ma- 
thematical reasoning, falls yet, in strictness and pro- 
priety of speech, under the head of natural knowledge. 
For in this precisely consists the difference between 
seienccy and what we call the philosophy of nature ; that 
the one is grounded ultimately on intuition^ the other 
on experience. As the observation here made holds alike 
ill ail the other branches of natural philosophy, into 
-which scientifical reasoning has been ifttroduced; it 19 
hence apparent, that they are not sciences, in the strict 
and proper sense of'the word, but onlyby a certain 
latitude of expression common enough in all languages. 
What we have therefore said above, relating to thcim- 
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powibUity of improving natural knowledge, by scienti* 
fical deductions, is nor contradicted by any thing ad- 
vanced in this section. We there meant deductions 
grounded ultimately on. intuition, and derived from a 
Consideration of the abstract ideas of objects in our oivn 
ininds ; not such as flow from postulata^ assumed upon 
the foundation of experience. For these last, as we have 
already observed, are not truly and properly scientifi- 
cal, but have obtained that name'^ merely on account of 
the way of reasoning in which they are collected from 
the said pastulata. 

&c.XIIL««*TAtf manner of Reasoning in Historical 

 Knowledge. 

If then absolute and infallible certainty is not to be 
fcbtaiaed in natural knowledge, much less can^ we ex- 
pect it in historical. For here testimony is the only 
ground of assent ; and therefore the possibility of our 
teing deceived, is still greater than in the case of ex- 
perience. Not only hq who reports the fact^^pay himself 
liave formed a wrong judgment; but could we even 
^t over this Scruple, there is still room to suspect, that 
he may aim at imposing upon us by a false narration. 
In this case, therefore, it is plain, there can be no in- 
tuition or inward perccpttorf of truth, no strict and ab- 
solute demonstration, and consequently no science. 
There is, hbwever, a way of reasoning even here, that 
begets anentire acquiescence, and leads us to embrace 
inithout wavering, the facts and reports of history. If, 
for instance, it appcirsj that the historian was a man 
of veracity; if he was a competent judge of what he 
relates ; if he had sufficient opportunities of being in- 
formed; if the book that bears his name was really 
"written by him ; if it had been handed down to us 
uncorrupted ; in fine, if what he relates is probable 
in itself, falls in naturally with the other events of 
that age, and is attested by contemporary writers: 
by these and such like arguments^ founded partly on y 
criticism, partly on probable conjecture, wc judge of 
past transactions ; and though they are not capable of 
scientijical prooi, yet in many cases wc arrive at an un- 



OF LOGIC. 221 

» 

doubted assurance of thepn. For as it is absurd to de- 
mand mathematical demonstration in matters of fact, 
• because they admit not of that kind of evidence ; it is 
no less so to doubt of their reality, when they are prov- 
ed by the best arguments their nature and quality wiU 
bear. 

Sec» ^YV ••••Scepticisms nectssarily excluded from maU 

ters of Science ; > 

And thus we see, in the several divisions of human 
knowledge, both what is the ground of judging, and 
the manner of reasoning, peculiar to each. In scientific 
<rfl/ knowledge, which regards wholly the abstract ideas 
of the mind, and those relations and connexions they 
have one with another ; our judgments are grounded^ 
on intuitiotty and the manner of reasoning is by demon^ 
stration* In natural knowledge, respecting objects that 
exist without us, their powers, properties^ and mutual 
^operations; we judge on the foundation o£ experJen^e 
"^§gd reason by induciiomnd analogy • Lastly, in historical 
Khowledge^yshich is chiefly conversant about pagt facts 
and transactions, testimony \s the ground bf judgment, 
and the way of reasoning is by criticism and probable 
conjecture. And now I think we are able effectually to 
overthrow that absurd kind of scepticism maintained by 
some of the ancients which brings all propositions up- 
on a level, and represents them as equally uncertain. 
What gave the first rise to this doctrine was, caprice 
of certain philosophers, who observing that the reports 
of sense andtestimony were in some instances deceitful, 
'took thence occasion to suppose that they might be so 
likewise in others, and thereupon established it as a 
principle, that we ought to doubt of every thing. But 
even with repecfto this doubting, we are to observe, 
that it can in fact extend no farther, than to matters of 
expgrience znd testimony^ J>eing totally and necessarily 
"^ excluded from scientificai knowledge. When ideas make 
their appearance in the understanding, it is impossible 
for us to doubt of their being there. And when the 
relations of any of o«r ideas are clearly arid^distinctly 
discerned by the mind, either immediately, which 

T % 



22t DUNCAN'S ELEMENTS 

intuit tony or by means of intervening ideas, which is 
demonstrution ; itv^ould be in vain for us to endeavour 
to persuade ourselves that tbisit is not, which we plain* 
ly. and unavoidably perceive to be. In this case, therc- 
fore^ wc cannot withhold our assent ; truth forces its 
way over all opposition,and breaks in with so much light 
upon the mind, as to beget 'absolute and infallible cer- 
tainty. 

Sec. XV.t..^ffc?fo be admitted vfith caution in matters 

of experience and testimony. 

Indeed in natiira! and historical knowledge scepticism 
may have place j ^eeause, as we have said, there is a possi- 
bility of our being deceived. But .then it is to be observed, 
that a bare possibility is a very weak ground whereon 
to bottom any philosophical tenet. It is possible, that 
Great Britain may be swallowed up by the sea before 
to-morrow; but 1 believe no man is on this account in- 
clined to think that it will be so. It is possible, the 
whole human race may be extinguished the next in- 
stant ; yet this possibility creates no apprehension that 
the thing itself will itally happen* In a word, we ought to 
judge of things by tlic proofs brought to support them, 
not by bare abstrast possibilities ; and when we have 
all the evidence, they are capable of, that alone is suf- 
ficient to convince, though perhaps the contrary cannot 
be shown to imply a'contradiction. Will any wise and 
considerate man doubt whether there be such a place 
as Africa^ because we cannot prove, by any necessary 
argument, that it is absolutely impossible all the relati- 
ons concerning it should be false ? Stric£ and rigorous 
demonstrations belong not; to history, or the philoso- 
phy of Nature. The way of reasoning, in these Isran- 
ches of knowledge, is by arguments drawn from expe- 
rience and testimony. And when the truth of aiiypro- 
^ position is in this manner sufEciently ascertained, inso- 
much that it appears with all the evidence it is capable 
ef, and we have as great reason to believe that it is, ai 
we could possibly have, supposing it were, is not this 
ttpon the matter^as satisfactory as a demonstration ? It 
aiust be owned; indeed; there is no inward perceptioA 
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in the case ; and therefore our assent cannbt be said 
to be necessary and unavoidable. Men may in these 
mattei^ be sceptics^ if they please ; and if they are re- 
solved upon it, it i&in vain to C9ntend with obstinacy 
and perverseness. I cannot, however, but observe, that 
if they will really act up to their own principles, and 
treat all things in good earnest as uncertain, that ad- 
mit not of strict scientifical proof, their conduct must 
be the very madness of folly. No man can demonstrate 
mathematically, that poison has not be en. conveyed 
into his meat or drink. And if he will be so v^ry cau- 
tious as not to taste of either, till he has reached this 
degree of certainty, I know no other remedy for him, 
but that jn great gravity and wisdom he must die for 
fear of death* The truth of it is, the most zealous 
patrons ot scepticism^ after all their pretended doubts 
and scruples £nd it yet convenient to behave, in the se- 
veral occurrences of life, as if thc}^gave entire credit to 
the reports of sense and testimony*. They will no more 
venture upon a dose of arsenic, or rush into the nndst of 
a glowing furnace, than if they verily believed death 
would be the consequence. And though Tn this it nrast 
be owned they act discreetly,^et have we hence at the 
sarae time a very convincing argument of the absurdity 
x)f those notions they affect to entertain* In reality, 
can any thing be more ridiculous, than to give into a 
scheme of thinking, which we £nd ourselves necessitat- 
ed to contradict in almost every occurrence of life ? 
Opinions are not to be taken up out of caprice and fancy, 
but to serve as principles of action, and standing rules 
of behaviour. , When they answer not this main pur- 
. pose, they are unavailing and fruitless, and an obsti- 
nate adherence to them, in spite of the repeated adiBO>- 
nitions of experience^ justly deserves to be branded 
for foUy. We shall not, therefore, attempt to multiply 
arguments in a matter so obyious, it sufficiently answer* 
ing our present pu];poBe to have shown, that doubtin^f 
and uncertainty have no place in scientifical knaw# 
ledge,, and that even in matters of history | and- tfao 
facts of nature, and undistinguishing scepticism would 
be in the highest degree abturd. 
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Sec* XVL«..iS'cj>iic« applicable id tkeV^ncerns of Hk^ 

man hifr. 
But here, perhapsy it wili be asked, Why aU this 

mighty n<)ise about science, when, even according^ to 
* the present account, it seems to be so very capricious 

and arbitrary a thing ? For seeing it is wholly confined 
'- to the coatide ration of our ideas, and we are at liberty 
to frame and combine those ideas at pleasure, this in- 
deed opens a way to castles in the air, of our own 

building, to many chimerical and falvcifui systems, 
which men of warm~and lively imaginations love to 
entertain themselves with, but promises little of that 
knowledge which is worth a wise man's regard, and 
respects the gr^at ends and purposes of life. Where is 
the advantage of barely contemplating our ideas, and ^ 
tracing their several habitudes and 'relations, when it 
is in truth the reality- of things that we are chiefly con- 
<cerned to know, and those respects they bear to us and 
one another \ To this I answer : that if indeed our 
ideas no way regsnded things' themselves, the know- 
.ledge acquired by their means would be of very little 
consequence* to human life. But since as we have al- 
ready observed, whatever is true in idea^ is unavoidably 
so also in the reality of things, where things exist an- 
swerable to these ideas ; it is apparent, that by copy«i 
ing our ideas with cafe from the real objects of nature, 
and framing them in a conformity to those conjunctures 
and circumstances in which we are most likely to be 
c«mcerned,'a way is laid open to discoveries of the 
greatest inportatice to mankind. For in this case, our 
several reasoning^ and cpnciuftions, holding no less of 
the objects themselves, than of the ideas by which 
tfaey are represented, may- be therefore applied with -. 
certainty to these objects, as often as they fall under 
oor notk»* Thus mathematicians, having formed to 
themselves ideas of ^ cones, cylinders, spheres, prisws| 
|kc« variously compare them together, esmmjne their 
several properties, and iaydown rules by which to 
calculate their relative bulk and dimensions. But now 
as bodies answering in igtire to these ide^ come frei 
qucatly under our obsf rration^ w« lAvt by «hts meaat 
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tn opportunity of applying mathematical knowledge to 
the commf^n concerns of life ; and by determining 
precisely the quantity of extension in each body, can 
the better judge how far they will answer tlie purposes 
we have in vitw. The same thing happens in politics 
and morality. If we form to ourselves ideas of such 
commirnities, connexions, actions and conjuctures,as do 
or may subsist amongmankind ; all our reasonings and 
conclusions will then respect real Hfe, a^d serve at 
steady maxims of behaviour in the several circumstances 
to which It is liable. It is not, therefore, enough that 
we set about the consideration of anyideas at random ; 
.we must furth^rtake'care that those ideas truly regard 
things themselves ; for although knowledge is always 
certain, when derived from the contemplation -of our 
own ideas,yet is' it then only useful and worthy our re- 
gard, when it respects ideas taken from the real objects 
of nature, and strictly related to the concerns of hu* 
man life. 

, Sec. Xy IL... The method of science begins svith ascer* 

taining our Ideas ^ 

Having thus shown that there is such a thing as 
science^ fixed and ascertained the bounds of it, and 
explained its great use , and importance in the affairs 
of mankind ; it now remains that we lay down the 
rules pi method peculiar to this branch of know- 
ledge, and give some account of the manner in which 
that certainty and conviction which are inseparable 
from it, may be mOst naturally and effectually pro. 
duced» Science^ as we have said, regards wholly the 
abstract ideas of the mind, and the relations they have 
one to another. The great secret, therefore, of at- 
taining it lies in so managing and conducting our 
thoughts, as that these several relations may be laid 
open to the view of the understanding, and become 
the necessary and unavoidable objects of our percep* 
tion. In order to this we must make it our first care, 
distinctly to frame and settle the ideas about which 
our enquires are to be employed- For ais the relations 
subsisting between them can no otherwise be discecnedi 
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than by coxxiparing them one with another«--^i\d as 
this comparison necessarily supposes that the ideas 
themselves are actually in the mind, and at that very- 
time under our immediate inspection— -it plainly fol- 
lows, that all. science must begin with fixing and ascer- 
taining those ideas. Now our ideas, as has been al- 
ready observed in the fir^t book, come all very natu- 
rally within the division 6i simple and complex, ' Sim* 
pie ideas are excited by actual impressions made tipou 
the understanding ; and as they ^xist under one uni- 
form appearance, without variety or composition, are 
in no danger of being mistaken, or confounded one 
with another. It is otherwise in our complex coucep. 
tions. For these consisting of many simple ideas 
joined together, great care must be taken, that we ac- 
quaint ourselves with the true number combined, and 
the order and manner of their connexion. By this 
means alone are these our most intricate notices, kept 
distinct and invariable, insdmuch that in all our several 
views of them, they ever have the same appearance, 
and exhibit the same habitudes and respects. Here, 
therefore, properly speaking, the art of knowledge 
begins. For although we find it easy enough tobolind 
and settle our ideas, where they consist of but few 
simple perceptions ; yet when they grow to be very 
complicated, it often requires great address and ma- 
nagement to throw them into such views as may pre- 
vent that confusion which is apt to arise from tjie joint 
consideration of a multiplicity of different objects. 
Hence that gradation in t^ie composition of our Ideas 
which we h4ve explained at large in theJast chapter 
of the first boek. For as they are by this means form- 
ed into different orders, and these orders arise continu- 
ally one out of another ; the understandii^, by taking 
them in a just succession, gradually mounts to the 
highest conceptions, aiid can, at any time, with incre- 
dible ease and expedition, bring ail their parts disinct- 
ly into view. To know, therefore, the full value of this 
contrivance, we must attentively consider the strict 
connexion that obtains between the several classes of 
our perceptions when disposed in such a series. £ve- 
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ty succeeding order is formed out of those combina- 
nations that constitute the rank next below it< And 
<s in advancing from one degree to another, we arc 
always to proportion the number of notices united, to 
the stfeugth and capacity of the mind^ it is apparent^ 
that by such a procedure, the ideas will be thoroughly 
Ascertained in every step, and, however larg^ and 
bulky, lie yet fairly .within our grasp. This obvious* 
ly accounts for! that wonderful clearness of apprehen* 
lion, which we often experience within ourselves, even 
in regard to the most complicated conceptions. For 
^ though the multitude of parts in many cases be great^ 
I may say beyond belief, yet as they have been all 
previously formed into separate classes, and the clasi^ 
ses themselves distinctly settled in the understanding ^ 
we fif.d it easy^ by such a series of steps, to rise to any 
idea, how complex soever, and, with a single glance 
of thought, to embrace it in its full extent* 

Sec. %,Ylll*»p*^nd Communicating them hy means of 

Definitions. 

But it is not enough that we barely form ideas im 
our own niinds : we must also contriv^ a way to ren* 
-derthem stable and permanent^ that, when theydisap* 
pear upon calling off our attention, we/tnay know how- 
to retrieve them .again with certainty. This is best » 
-done by words and descriptions, which serve not only 
to subject them to their own review,but also to lay them 
open to the perception of others. And indeed as one 
of the main ends of reducing knowledge into the 
form of a science is, the easy atid advantageous com* 
munication of truth ; it ought always to be our first 
care, when we set about unfolding our discoveries, to 
exhibit the several conceptions to which they relate, 
in a just and accurate series of definitions. For till we 
have distinctly transferred our ideas into the under^i. 
smndings of those to whom we address ourselves, 
and taught their connexion with the appropriated 
rounds, all our reasonings will evidently be without 
effect. If men comprehend not the true import of our 
wordsy^and are therefore led by .tiieai to bj isg nvronf 
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uleai into comparison, they can never sure see connex- 
ions and habitudes that really subsit not* But if| on 
the contrary^ the terms we use, excite those very per* 
€eptions in others, which they denote in our own 
minds ; then, aa the several relations pointed ont will 
lie fairly open to view, they must needs be discerned 
with great readiness and ease, and stamp the character 
ci certainty upon all our deductions* 

Sec. XIX.. ..TAe names of simple Ideas constitute the 
original and eUmentary terms of Llanguage* 

Thus we see, that the method of science be^ns witb 
unfolding our ideas, and communicating them by 
means of definitions* . And here it is of great impor* 
tance to observe, that there must be in all languagesy 
certain original and elementary names, whence oixf 
descriptions take their first rise, and beyond which we 
cannot trace the meaning and signification of sounds* 
For since our very definitions are made-up of words^ 
if we suppose not such primitive and fundamental 
terms, into which they all resolve themselves, and 
where they at last necessarily terminate, it is cjvi* 
•dent there would be no end of explaining* Now it is 
•peculiar to our simple ideas, that they cannot be origi* 
nally excited by words, but must always make their 
first entrance into the understanding by the actual 
operation of objects upon \X» When, therefore, in a 
series of definitions, we arrive at the names of these 
ideaS) 'tis plain we can push -our descr^tions no f^v 
-ther, but are necessitated to suppose, that the percep* 
tions themselves have already found admission into the 
mind* If they have not, definitions avail nothing ; nor 
can they any other way be impressed upon »Sy than 
by betaking ourselves to the several objects in which 
the power of producing them resides. Hence it ap* 
'|)ears, that the primary articles of speech, into which 
the whole of language may be ultimately resolved^ 
4ire no. othet than the names of simple ideas. These, 
we see, admit not definitions. It as by experience aad 
^servation, that we grow acquainted with their. .'meaiK 
iagf "iwi Airiiisli' oursf Ivea lutfa the petccptioos tbef 
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jerve to denote. ,Forfihdiog that those in whose toci* 
tty we live, malce use of certain articulate sounds, to 
aiiark the various impressions of objects, we too an- 
nex these sounds to the. same impressions, and thus 1 
tome to understand the import of their words. This 
liray of knowledge takes place, in regard to all our 
simple ideas ; but in many of those that are complex, as 
th6y are the mere creatures of the understanding, and 
Cilcist no where out of the mind, there are, of course^ 
no real objects without Us, whence they may be origi- 
nally obtained;^ If, therefore, they could not be cora- 
siunicated by descriptions, we should be left wholly 
-vnthout the means of transferring thein into the minds 
of others. But happily it so falls out, that all cona- 
'plex conceptions whatsoever may be distinctly exhibit- 
ed in definitions. For as they are no more than differ* 
cnt combinations of simple ideas, if these simple .ideas 
have already got admission into the understanding, 
' VLtid the nam^s serving to express them are known ; it 
will be easy, by describing the order, number, and pe- 
cuGar connexion of the notices combined, to raise in 
' the mind of another the complex notion resulting from 
them. 

See« XX*...^ Knov»ledgt of thtse' previously supposid 
in handling any Subject scientifically. 

Sihte then it is by simple ideas and their names, 
' that We ^nfuld alt the other conceptions of the mind ; 
It manifestly follows, that in handling any subject) 
scientijicallyy We mu^t always suppose those to whom 
we address ourselves, previously furnished by expe|ri« 
ence with these first principles and elementis of know- 
ledge* Nor is this by any means an unreasonable jbo5- 
' tulatum : betause the simple ideas that relate to the 
sciehces, being few in number^ and combing very often 
in ^ our' way, it is hardly possible we should be unac- 
quainted with them, or notjiave frequently heaid their 
names in con^^se with others. What principally de- 
mands our care is, to apply those names aright and ac- 
cording to the strict use and propriety of the language 
in Which w6 write* 'Tis seldom allowable to change 
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"th^ signification of words, especially those by whic'h 
"we denote simple ideas. If, howerer, such a libcTty 
'should at any time be found necessary, l¥e may still 
make ourselves understood, by mentioning the idea un- 
der its common name, and signifying its connesddn 
with the newly appropriated sound. Indeed it soroip- 
times happens, that new and unusual ideA^ of this kind 
.are to be taken under consideration, which we must 
therefore express by terms of our own invention. In 
this case, as the ideas themselves cannot be laid open 
by definitions, we refer to the several' objects whence 
they may be obtained ; which though it Excites not 
the perceptions immediately, yet sufficiently answers 
our purpose, by putting men in a way of being furnish* 
cd with them at pleasure. 

Sec* XXL..»TA« order and «mneiicn of durDefinitims* 

^ This foundation being laid^ the cbmmunicatiom of 
oar complex conceptions by definitions, becomes>J>oth 
easy and certain. For since the ideas th^emselves are 
formed into difiTerent orders, and these orders arise con- 
tinually one out of another ; nothing more is required 
on our part, than to observe a like method and'grada« 
tion in our descriptions. As, therefnre, the first order 
of our compound notions is formed imniediately from 
simple ideas ; so the terms appropriated to this order 
must be denned by the names of these ideas. And at 
the second ^nd aU the .succeeding orders arise continu- 
ally out of those coihbinatiohs'that constitute the clas- 
ses next below them, so the definitions 'corresponding 
toth^se different prd^rs gradually^take in the termsby 
' which the several inferior diybions are regularly' and 
' auccessivety^xpressed. In such a series of descriptions, 
it is evidebt, ' at first sight^ that nothing can be ob- 
^ scare and unintelligible. For as it begins ^ with ^tbe 
' n^ijies of simple ideas, whose meaniQ^ is siippbsed to 
be known-^and as in every order of definition^ such 
terms only occur, as have been previously explained in 
the preceedihg distributions^— by advancing regularly 
from one to another, we jgradually furnish ourselves 
with' What^Tcr' is neidessary towards a distinct concep* 
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tion. of all that, is jaid before us. Nor is it a^swall 
&3vantage^ attending this disposition, that the several 

' ideas described are hereby excited in the understand- 
ing, in the very order and manner in which they arc 
framed by a mii\d advancing uniformly from simple ta 
the most complicated noti)ons, « Hence we see* distinct- 
ly the various dependence of things, and being put in» 
to that very train of thinking which leads directly to 
science and certainty, are drawn insensibly to interest 
ourselves in the pursuit ; insomuch, that while in fact 
ve do no more than follow a guide and conductor, we 
fan yet hardly forbear fancying ourselves engaged in 
the actual exercise of deducing one part of knowledge 

' from another. 

Sec. 'KXlUt^.Of tlie immediate and Intuithc Relations 

beitoeen our Ideas* 

When we have thus fixed and ascertained o\ir ideas, 
and discinjctly exhibited them in definitions, we thea 
enter upon the important task of tracing their several 
habitudes and relations. In order to this, we set about 
comparing them among themselves, ^nd viewing them 
in, all the variety of lights, by which we can hope to 
arrive at a discovery of their mutual agreement or 
disagreement. And here it happen^, that some rela- 
tions forwardly offer themselves to the notice of the 
understanding, and become the necessary objects of 
perception, upon the very first'application of our ideas 
one to another. Those arc, therefore, immediately 
owned, and constitute our prima rj and /n^M/Vive judg- 
menra, being attended with the highest degree of evi- 
dence, and producing absolute certainty in the mind. 
But in many cases, the connexion or repugnance be- 
tween our ideas, even when true and real, comes not 
yet within' our immediate view, but requires search 
and examination to discover it. On this occasion,'^e 
have recourse to intermediate notices, and if by means 
of them we ean muster up a train of evident and known 
truths,. wAich, disposed in a regtilar series of argumen- 
tation, lead at last to a conclusion expressing the reU-« 
txpns wc arc in (juest of, the proof thetice arising is • 
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called demonstration* Nov as the conviction attending 
demonstration^ is no less necessary and unavoidable than 
thaj which proceeds from intuition; it evidently fol- 
lows, that whether the tclations between our. ideas 
are immediately discerned by the mind, or. whether 
they are traced by means of intervening perceptions, in 
•ither case we arrive at jc/>«ce and certainty. This,. 
however, is particularly to be observed^ that the more 
remote and distant respects, being deduced fro|ii such 
as are obvious and self-evident, the propositions expres- 
sing these last demand our first notice, and pught to be 
previously established, before we enter upon higher ih- 
vestigatioris. When, therefore^ in the method of 
science^ we have finished the business ot definitions ; 
i&must be cfur next care, distinctly to unfold in propo- 
sitions, those immediate and intuitive relations, which 
are necessarily seen and owned by the mind, upon the 
very first comparing of our ideas one with another. These 
proppsitions have obtained the name of ^rj^ />r/nc//>/w, 
because, occurring Jirst in the order of knowledge, 
and being manifest of themsefves, they suppose not 
zny prior truths in the mind, whence they may jbc evi- 
denced and explained. It is not needful to enlarge 
here upon the necessity of circumspection and care, ia 
set:ling' these primitive and fundamental perceptions. 
For since the whole superstructure of our knowledge 
rests ultimately upon them, it is evident at lirst sight, 
that a mistake in this*case must at once overturn and 
annihilate^all- our future reasonings, But havin^g al- 
ready explained the nature of th\isc propositions in th« 
second book, unfolded the notion of self-evidence, and 
' taught the manner of clistinguishingbetwecn the truths 
©f ^this class, andr those that are demonstrable ; we 
shall, for the present, wave any farther" consideration 
of this subject, referring the reader to what is there 
advanced, if he desires-fuller information- 

Sec. X,XI1I....0/' the application of Self-evident truth 
in demonstrating such as are remote and distant, . 

The first and more immediate relations of our ideas 
being thus pointed out, 'our next business isj to investi- 
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gate such as are remote and distant. Alt^d liere \x: is * 
th^t we have occasion for intermediate notices, and a 
skilful application of Intuitive truths. But though 
self-evident pVopositions be the ultimate foundation of 
our reasoning, we are not, on that account, to imagine, 
that the art of improving knowledge lies in assembling, 
at random) a large and comprehensive stock of these. 
J^tven general principles, considered by themselves, avail 
but little towards the investigation of truth. They are, 
indeed, useful as media of certainty, by preserving the 
. evidence of our reasonings distinct, which never fail to 
convince, if, being pursued to their source, they arc 
^ found to resolve themselves into, and ultimately termi- 
Bate in these principles.;, But when we^set about the 
increase and enlargement of science, far other helpf 
arc required. For here the whole secret consists^ in>^ 
devising and singling out such intermediate ideas, as^ 
being compared with those others whose relations we 
enquire after, may furnish out a train of obvious and 
known truths, serving diitiiictly td investigate the said' 
relations. Euclid, Tn the first bot)k of the elements, 
has Niemonst rated, that the three inwafd unglts of a 
triangle taken together^ are equal to tvfo right angles^ 
The reasoning, by which he establishes that proposition, 
resolves itself into this general principle': things equal 
to one and the same things are equal to one another. 
Will any one, however, pretend to say, that a bare 
con'bideration of the principle itself led him to that dis- 
covery ? the merest novice in mathematics would, up* 
op. this supposition, be equally qualified for the business 
*bf invention, with one that had made the greatest pro- 
gress ; inasmuch as these general principles of the 
science are commonly alike known to both. But the 
truth of it is, Euclid, having found out angles, to 
which the three angles of a . triangle, and two right 
angles, being compared, were found severally equal ; 
thereby ascertained the proposition io question, by- 
showing it to terminate in the above axiom, though 
perha^ps the axiom itself was never once thought of> 
dttrb^ the )vholc <;ourse of the investigation. 

r • 
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Sec. 'K.'KJ'V ,*,. Reasonings though resolvable into gene* 
ral truths^ rests immediately upon particular self-' 
evident propositions. 

And here it may not be improper to observe, that 
 though it be usual in reasoning, when we arrive at any 
particular self-evident proposition, to refer to the ge^ 
nerai axiom under which it is comprehended : yet is 
not this done out of absolute necessity, or for the sake 
of any additional confirmation. All intuitive truths, 
"whether general or particular, standing upon the same 
foundation of immediate perception, are necessarily 
embraced for their own sake, and require no mutual 
.illustration one from another. When, therefore, we 
have found, that the three angles of a triangle, and 
two right angles, are severally equal to the angles form- 
ed by one right line standing upon another, we thence 
immediately discern their equality between themselves, 
independent of the general axiom into which this 
truth may bo resolved. Nor do. we in reality refer to 
that axiom, by way of evidence and proof; but merely 
to show the coincidence of the example under notice, 
•with a previously-established general principle. The 
.same thing happens in all other demonstrations whatso* 
ever, which, terniin|ting thus in particular self-evi- 
dent truths, are therefore of themselves sufficient to 
.certainty, and acquire not any new force by being uU 
timately referred to general maxims. This I mention 
here, to obviate a c,omra on prejudice, whence many are 
Jed to imagine, that particular intuitive propositions 
derive their evidence from those that are general, as 
beiqg necessarily included in them. But since they 
both stand up«n the same foundation of certainty, 
and are admitted in consequence of immediate percep* 
tion, they have therefore an equal claim to self^evi- 
dencey and cannot be made plainer by any mutual ap- 
peal. 

Sec. 'X.'K.Y ••.•Particular Self-evident propositions sp 
called here^ in opposition to general principles^  

As^ however^ it is usupl in the method of science to 
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lay down certain general principles by way of founda- 
tion for omr future reasonings ; some will perhaps, ©b- 
cct, that this seems to be a needless precaution, since 
emonstrations may subsist without them, and commonly 
terminate m particular self-evident truths, peculiarly 
connected with the subject under consideratioi^. In 
order, therefore, to give a distinct idea,, of the true de- 
sign of this previous step, we shaU begin with observ- 
ing, that by the particular/ propositions in which de- 
monstrations terminate, must not be understood such as 
are so, according' to the strict definition of the word, 
or in opposition to universals ; but only confined and 
Jitnited truths, when compared with others that are 
niore general. Thus the proposition, circles^ equal to 
one and the same circle^ are equal bettveen themselves^ 
is, in strictness and propriety of speech, universal, be- 
cause the subject is taken in its full extent, and the 
predicate agrees to all the individuals comprehended un*» 
der it. We here, notwithstanding, consider it as on- 
ly a particular truth ; because it -is of a very limited 
nature, when compared with the general axiom men- 
tioned above ; things equal to one and the $aine things 
are equal to one another. For this not only extends to 
all the various species of figures, but takes in every ob- 
ject without exception, that comes under the denomi- 
nation of quantity. 

Sec. XXVI»..*Gir«eri2/ PHticiples serve^ Jirsty t& Con^ 
tract the bottom of our Reasoning. 

This point settled, it will easily appear, that the mci 
thod of premising general principles in the science^ 
answers these two great and valuable purposes. First^ 
to cbntract the bottom of our reasoning, and bring it 
vithin such bounda. as are sufficiently accomqriodated 
to the capacity of the mind. For demonstrations be- 
ing carried oh by means of intermediate ideas, which 
must always have some peculiar connexi9h with the 
matte? in hand, the particular self-evident propositions 
in which they terminate, are altnost as various as the 
subjects to which they relate. Thus in investigating 
the ©quaKty of different objects, whether angles, triaxi* 
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gles, cycles, squares^ &c. the intuitive truths^ o^ 
, which the proofs rest, always regard the particular spe- 
cies, and may be therefore multiplied, m ir.Jinitumj as 
well as the species themselves. But now it is remark- 

^ able, that all these several truths, numerous as they 
may appear, are yet reducible to this one general prin- 
ciple already mentioned j thivgs equal to one and the 
same thing are equal to one another^ The same obser- 
vation will be found to Jiold in other parts of human 

I "knowledge ; insomuch that though the particular 
truths, on which we bottom our reasonings, are really 
innumerable ; yet may they be all, without exception, 
resolved into a very few general maxims, and thereby- 
brought readily within the compass of the understand- 
ing. When, therefore, we begin with premising these 
general truths, and as we advance \xi science, take care 
universally to resolve our demonstrations into them ; 
this must needs add a wonderful clearness and perspi- 
cuity to our reasonings, and by establishing them upon a 
foundation previously adniitted, and of whose strength 
and firmness we arc abundantly satisfied, give tliem that 
irresistable force and influence, which serves to produce 
absolute certainty. Nor can we possibly imagine any 
thing more elegant and beautiful, than thus to behold 
knowledge rising from ^ firm and fathomable root, 
bearing its head aloft, and spreading forth into innu- 
merable branches of science ; which, though various- 
ly implicated and entangled, and stretching to a vast 
extent, yet by their union in one c<Hnmon stock, derive 
thence so sure and stable a support, th^t all the as- 
saults of cavil and scepticism are not able to destroy 
or loosen their connexion* 

Sec* yilS.Vll**,*Se€<mdlyy to ascertain the Justness if 
ii with mere' Ease, and IessMa%ard of Miscarriage. 

But, secondly^ another purpose serve4 by generU 
principlejs is, tha^ they enable us with less fatigue and 
Hjibour and leis bazai;d of miscarriage, to satisfy our- 
selves as to^the justness of those reasonings by which, 
science is est^ablisked. For since demonstrations, when 
pursued to theij souicei terminate always in particular 
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intuitive truths, vfhich arc therefore the ultimate foun* 
dation of certainty ; it greatly improves ue, to beware, 
that ;we receive aot any propositions under this name, 
until we have distinctly settled them in our own minds, 
ajid attained a full and clear perception of that self-evi- 
dence, on a^ccount of which they are admitted without 
propf. But now these proppsitiohs being many in num- 
ber,, and differing according'to the nati^re of the subject 
about wjiich our researches are employed ;. it .must great- 
'ly perplex a ad retard oiir reasonings, were we to check 
ourselves every time th^y occuri in order to examine 
them f>y the rules of first principles. Nor is it a matter^ 
of slight consideration, that in the heat and hurry of 
demonstrating, while the mind is a4vaiicing eagerly, 
from one discovery to another, we should be often 
tcrapted*to pass them over hastily, and without that^ 
attention their importance requires ; which must exr, 
pose lis to many errors and mistakes... These inconve- 
niences are effectually prevented by the method of pre- 
mising general truths : because ujpon referrirogparticu-' 
iar propositions to them, as the connexion is obvious at 
first sight, and cannot possibly escape our notice^ the., 
evidence is discerned to be the very same with that of 
the principles to which they belong. And thus by a 
bare reference, without the trouble of particular ex- 
aminations, the grounds of reasoning are ascertained, 
and our demon 3 tractions found ultimately to rest on 
maxims previously established. 

Seci XX VlHi...O/* the manner of linking propositions' ' 
together i in order to the forming of legitimate demons 
strationsm.  ^ 

Having explained the use of general principles, 
«ho>vn them to be the great media of certainty, and 
found, that in order to enlarge the bounds of science, 
we must have recourse to intermediate ideas, as by 
means of them we are furnished with the several pre- 
vious truths, of which reasoning consists ; it now re- 
mains, that we enquire in what manner these truth« 
are to be disp^ised and linked together, towards the 
forming of jiist and legitimate demonstrations^ We have" 
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icen already, in the preceding bpok^ that iyj^fgiff^^^^ 
drawn up according to the rules there esta^Ihhed, lead 
to a certain and infallible conclusion. If therefore evi*. 
dent and allowed truths are disposed in a syllogistic 
order^ so as to offer a regular conclusion, that conclu- 
^on 13 necessarily true and valid. And since, in every 
genuine syllogism, if the premises are true, the con- 
clusion must needs be true ; it manifestly follows, that 
the conclusion already gained, being now a known and 
'established truth, may biB admitted as one. of the pre- 
mises jpf any succeeding syllogism, and thereby con- 
tribute towards the obtaining a new cofnclusion* la 
this manner may syllogisms follow one another in 
train, and lead to a successive discovery of truth j care, 
being always taken, that the premises, in every step, 
are either self-evident propositions, or conclusions pre- 
viously etabllshed. And indeed the whole art oidemon^ 
strut in J lies in this due and orderly combination of 
bur syllogisms. For as by this means all the several 
premises made use of are manifestly true, all the se- 
veral conclusioftimust be so too, and consec[uently the 
very last conclusion of th9-«erics, which is therefore 
said to be demonstrated* The same order is to be ob- 
served in tl^e disposition of the demonstrations them- 
selves. That is, those propositions are always first to be 
demonstrated, which furnish principles of reasoning in 
others^; it being upon /the certainty of the principles 
made use of, that the certainty of the truths deduced 
from them depends. And since even .the different 
branches and division^ of science have a near connex- 
ion among thftmselvesj insomuch that Uic knowledge of 
one is often presupposed in another ; great, care rouse 
be taken to adjust the several parts with an eye to 
this dependence, that those may always come first in 
order, whence the postulata of demonstration in others 
arc borrowed. . ' 

Sec. XXIX*...JrAj' the method here explained is called 

the method of science* 

In this way of putting together our thoughts, it is 
evident at firjt sight, that however far we carry our re- 
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searches, science and certainty will still attend U9» But 
what is particularly elegant and happy iathe niethod 
now esdplained, we hereb]^ see knowledge rising out 
of its first elements, and discern distinctly how those 
elements are combined and interwoven, in order to the 
erecting a goodly structure of truth* Experience fur* 
nishes us with simple ideas and their names which 
are the primary materials of thinking and commqni- 
cation. Befinitions teach how to unite and bind these 
ideas together, so as to form them into coijnplex no* 
tions of various orders and degrees. The general princi* 
pies premised in science exhibt, to the understanding 
such intuitive and fundamental truths, as express the 
itntnediate relations between our ideas, and constitute 
the ultimate ground of certainty* Demonstrations link 
known and established, truths together in such man* 
ner, that they necessarily lead to others which are un« 
known and remote* In fine, the duly adjusting the se- 
veral branches of science, and the den^onstrations in 
every branch, lays knowledge so open to the mind^ 
that we see the parts of it growing one out of anothery 
and embrace them with full conviction and assurance* 
Thus are we gradually led from simple ideas, through 
all the windings and labyrinths of truth, until we at 
length reach the highest and most exalted discoveriet 
of human reason* It is true, the hiethod here laid 
down hath hitherto been observed strictly only among 
mathematicians; and is therefore by many thought to 
be peculiar to number and magnitude* But it appears 
evidently from what we have said above, that it may 
be equally applied in all suc|i other parts of know- 
ledge as regard, the abstract ideas of the mind, and 
the relations subsisting between them* ^nd sincci 
wherever it is applied, it necessarily begets science and 
certainty^ we have hence chbsen to denominate it the 
method of science^ the better to imtimate its true Ba« 
ture and extent. 
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